
(19) RU (1D 



2 138 399 ( 3) C1 

(51) MriK* B 32 b 27/32, 31/00, B 65 D 
65/40 



POCCHPlCKOE ArEHTCTBO 
nO IWEHTAM 14 TOBAPHbIM 3HAKAM 



< 12 > OnklCAHME H3QBPETEHHfl K HATEHTY POCCI/1l7lCKOl7l OEflEPAUHH 



(21), (22)3a«BKa: 97110990/13, 03.07.1997 
(24) flaTa Hasana AefiCTBMH naTem-a: 03.07.1997 

(46) flaia ny6nnKannn: 27.09.1999 

(56) CcbiJlKH: EP 0561428 A1, 22.09.93. US 4888223 
A, 19.12.89. US 5382470 A, 17.01.95. US 
4469742 A, 04.09.84. 

(98) AApec Ana nepenncKn: 

129010, MocKBa , yn.B.CnaccKan, A-25, crp.3, 
OOO "Coio3naTeHT", Tomckom E.B. 



(71) 3anBMTenb: 

Bncxefi3 KopnopeMUJH (US) 

(72) H3o6peTaTe/ib: Ckott AnnaH HAnac (US) 

(73) naTeHToo6naAaTenb: 
BncKeM3 KopnopefiujH (US) 



(54) MHOrOCJIOWHAfl YnAKOBOHHA* nJlEHKA (BAPMAHTbl) M CnOCOB EE H3rOTOBJlEHHfl 



(57) PecfcepaT: 

M3o6peTeHne othocmtch k o6/iacrn ynaKOBKW 
npoflyKTOB nuTaHMn, Tawnx, KaK, HanpuMep 
BemnHa, roBHflUHa n nTMMbM rpyAKM. 
MHorocno^Han npeAnoHTMTenbHO CuaKCuanbHO 
opueHTupoBaHHan nneHKa coAepwwT no 
MeHbwefl Mepe n«Tb ocHOBHbix 
noc^eAOBaTenbHbix cnoeB. flepBbifl cnofl 
coctout na cononHMepa nponn/ieHa m no 
MeHbtueCi Mepe OAHoro C 2 -Cs-aJibcf)a-onecf)MHa l 
coAepwamero no MeHbiuetf Mepe 60 Bec.% 
nponnneHa h npeAnoHTMTenbHO wMejomero 
TeMnepaTypy nnaBneHna MeHee 140°C. BTopofl 
cnofl coctout H3 nepBoro cononMMepa 3rnneHa 
m no MeHbuieH Mepe OAHoro 
C 4-Cg-anbc|Da-onect)HHa, nMejou^ero nnoTHOCTb 
0,900 - 0,915 r/CM 3 h MHfleKc pacnnaBa MeHee 
1,0 rpafl/MHH, BToporo cononnMepa OTuneHa c 
4-18%, npeAnoMTMTenbHO 4-12% BMHMnoBoro 
acf)npa m/im ajiKunaKpunaTa, 

MOAnc{)ni4npoBaHHoro aHrnAP^AOM TpeTbero 
cononnMepa oTvineHa c no MeHbiuefi Mepe 
oahmm anbC^a-onec^nHOM, BHHunoBbiM acfwpOM 
urin ariKunaKpkiJiaTOM, n Heo6fl3aTenbHO 



neTBepToro cono/iMMepa 3rwneHa m no MeHbiuen 
Mepe OAHoro C3-C8-anbcJ)a-one(J)WHa, 
iiMeiomero nnoTHOCTb MeHee 0,900 t/cm 3 h 
TeMnepaTypy nnaBneHua MeHee 85 °C. Tpe™fi 
cnofi coctout M3 3BOH, MeTBepTbifl cnofi, 
aHanornMHbi^ BTopoMy cjiok), h nflTbifi cnofl us 
nepBoro cononHMepa STuneHa c no MeHbiuefl 
Mepe oahmm C4-C8-anbct)a-oneoJ)HHOM t 
MMeK>mnM nnoTHOCTb 0,900 - 0,915 t/cm 3 n 
MHAeKC pacnnasa MeHee 1,0 rpaA/MHH, m 
BToporo cono/inMepa 3TnneHa c 4-18%, 
npeAnoMTMTenbHO 4-12%, BHHHnoBoro scfwpa 
mjim ariKHnaKpuriaTa, n Heo6a3aTenbHO TpeTbero 
cononHMepa 3TnneHa w no MeHbwefl Mepe 
OAHoro C3-C8-a/ibc})a-orie0MHa, MMeioi^ero 

nnoTHOCTb MeHee 0,900 t/cm 3 h TeMnepaTypy 
onaB/ieHHa Menee 85°C. RneHKa HMeeT 
HeooxoAHMoe coneTaHne KncnopoA03amnTHbix 

CBO&CTB, TepMOCBapMBaeMOCTM H XOpOLLMX 

onTMMecKMX cboHctb. npoAyicrbi, ynaKOBaHHbie B 
nneHKy, BwnonHeHHyio comacno n3o6peTeHkiio, 
mo>kho b Hefi o6pa6aTbiBaTb 6es noBpe>KAeHMn 
csapHbix tu bob n cnoeB nneHKn. 3 c. n 45 
s.n.cfwibi, 14 Ta6n. 
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(54) LAYERED PACKAGING FILM (VERSIONS) AND METHOD FOR MANUFACTURING THEREOF 



(57) Abstract: 

FIELD: plastics. SUBSTANCE: invention 
relates to packaging foods such as ham, 
beef, and fowl brisket. Layered, preferably 
biaxially oriented film comprises at least 
five basic successive layers. First layer 
consists of copolymer of propylene with at 
least one C2-C 8 -alpha-olefin containing al 
60 wt % propylene and preferably having 
melting point lower than 140 C. Second layer 
consists of first copolymer of ethylene with 
at least one C^Cs-alpha-olefin having 
density 0.900-0.915 g/cu.cm and melt index 
below 1.0 deg-min; second copolymer of 
ethylene with 4- 18%, preferably 4-12% of 
vinyl ether or alkyl acrylate modified with 
anhydride of third copolymer of ethylene 
with at least one alpha-olefin, vinyl ether, 
or alkyl acrylate, and optionally fourth 



copolymer of ethylene with at least one 
C 3-Cs-alpha-olefin having density below 
0.900 g/cu.cm and melting point lower than 
85 C. Third layer consists of "Evon" 
material. Fourth layer is analogous to the 
second one. Fifth layer consists of 
above-mentioned first ethylene copolymer, 
second ethylene copolymer, and optionally 
third copolymer of ethylene with at least one 
C 3-Cs-alpha-olefin having density below 
0.900 g/cu.cm and melting point lower than 
85 C. Film has required combination of 
oxygen-protection properties, heat sealing 
ability, and good optical characteristics. 
Packaged foods can be cooked with no damage 
to weld seams and film layers. EFFECT: 
improved consumer's characteristics. 48 cl, 
14 tbl, 23 ex 
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|/l3o6peTeHne othocmtch k o6nacrM ynaKOBKM 
npoAYKTOB nuTaHUfl, ocobeHHO npoflyicroB, 
Koropbie naKyioT b nneHKy, tskhx KaK, 
HanpuMep, eeTHMHa, roBAAHHa m runHbn rpyAKM. 

npn o6cy >ka© hum nnacTMKOBbix ruieHOMHwx 
ynaKOBOK Aanee Mcnonb3yioTCfl pa3JiMMHbie 
aicpoHHMbi, KOTopwe nepenkicneHbi hm>k©. Kpowie 
Toro, npn paccMOTpeHMM cMecefl nonMMepoB 
ABoeTOMMe (:) oyAeT ncnonb30BaTbcn aha 

0603HaMeHMfl, HTO KOMflOHSHTbl, HaXOAHlUMeCH 

cneBa h cnpaBa ot ABoeTOHHn, cMeiuaHbi. (Ipn 
paccMOTpeHUM cipyKTypbi nneHKM Kocaa nepTa 
7" cnyxMT ah« o6o3HaneHMfl, mto KOMnoHeHTbi 
cnpaBa m cnesa ot koco& nepTbi HaxoAHTcn b 

pa3JlMMHblX CriOflX M OTHOCHTeilbHOe 

pacnonoweHMe KOMnoHeHTOB b nneHKe MoweT 
6wTb, cneAOBaTe/ibHO, noKa3aHO c noMombio 
kocoR MepTbi, o6o3HaMaiome& rpaHUL^bt cnoeB 
nneHKM. AKpoHHMbi, Mcnonb3yeMbie b AaHHOM 
onvicaHHH, BKnioMaioT; nn (PP) 
nonnnponnneHOBbiCi roMonoriHMep; n3 (PE) - 
nonnsTuneH (roMononMMep 3TuneHa h/mjih 
cononnMep OTuneHa b KanecTBe ocHOBHoro 
KOMnoHeHTa m oahoto mjim HecKonbKMX «- 
onec{)MHOB); 3BA(EVA) - cononnMep STkineHa m 
BMHM/iaL^eTaTa (3TnneHBHHHJiai4©TaT); (IBflX 
(PVDC) - nonuBMHunkifleHxriopuA (TaioKe 
BKntoMaeT cononnMepw BHHnnMA©HxnopnAa, b 
oco6eHHOCTn c BMHMJixjiopnAOM); 3BOH (EVOH) 

OMbtJieHHblfi H/lkl rHAPOJ1H30BaHHbl« 

cononnMep aTuneHa n BMHMnaueTaTa; 3AK 
(EAA) - conoJiMMep sTuneHa c aKpunoBO^ 

KMCnOTOtt. 

B p«Ae ony6nnKOBaHHbix naTeHTHbix 
AOKywieHTax pacKpbiBaioTCfl pa3nMMHwe Tunbi 
ynaKOBCNHbix nnenoK Ann npnroToaneHnn 
npoAyKTOB b nneHKax m ApyrMX oopa6oTOK, mhm 
Ann ncnonb30BaHHH mx b KanecTBe ynaKOBKM. 

B naTeHTe CUJA N 472185 (Shah) onwcaHa 
nflTucno^Hafl, coskct py am P° Ba h h a a , 
opneHTMpOBaHHafl nneHKa, MMeioman 
LjempanbHbiM cnofi H3 cMecu 3BOH-HaflnoH, 
npMKpenneHHbiW k bmbluhmm choam M3 cMecu 
nnHBMHoro nonn3TnneHa HM3KOB nnoTHOCTM, 
jiMHeiiHoro nonnsTuneHa cpeAHefl nnoTHOCTn m 
3BA, c ncnorib30BaHneM b KanecTBe 
npoMe>KyTOMHbix cnoeB KneeBOfl cmojiw, 

MOAMC{)HL4MpOBaHHOrt a H I'M ApM Aa M M KUC/IOT. 

rineHKy noABepraioT ofrnyneHMio. 

B naTeHTe CUJA N 4726984 (Shah) pacKpbrra 
nflTMCJiottHafl, G»3KCTpyAnpoBaHHafl, 
opneHTnpoBaHHan, AaK>mafl ycaAKy nneHKa, 
HMefOLi^an LjeHTpanbHbifi cnofi H3 3BOH, 
npuKpenneHHbi^ c noMOU^bio KneeBbix cnoeB k 

npOTHBOnOnO>KHblM BHeWHHM cnoflM M3 CMecu 

cononMMepa sTuneHa m nponnneHa (2-5% Bee. 
C2) m nonvinponnneHa. 

B naTeHTe CUJA N 4469742 (Oberie) 
o6cy)KAaeTcn ujecTHcnofiHaa, TepMoycaAOMHan 
nneHKa Ann KynnHapHofl o6pa6oTKM c 
npuMepaiwn, KOTopwe BKnioMaioT CTpyicrypy us 
CTa t MMecKO ro C3-C2-cononkiMepa /3BA/ Knew c 
aHrnAPMAHO^ npHBMBKofl /3BOH/ Knen c 
aHrnAPHAHoK npuBUBKott/ 3BA. 3BA MO>KeT 
6biTb 3aMeHeH Ha roMononMMep unM cononnMep 
STuneHa, TaKO^ KaK nHHe^Hbi^ nonnsTkineH 
HH3Kofi nnoTHOCTH (JinSHIl). flneHKa MO>KeT 
6biTb nonepeMHO cujHTa noA Ae^CTBueM 
o6nyneHnn m 3KCTpyAnpoBaHa. TaioKe b 
KaMecTBe cpaBHUTenbHoro npuMepa 
npeACTaaneHa nflTMcno^Hafl nneHKa, KOTopaa 
MMeeT cneAyJou^yio CTpyicrypy: cTaTkiCTkinecKM^ 
C3-C2-cononnMep/3BA/Kne^ c aHrnAPMAHO^ 
npnBHBKO«/ 3BOH/3BA. 

B naTeHTe CUJA N 4857399 (Vicik) onucaHa 



HeTbipexcno^Hafl, p&*ou\aa ycaAKy nneHKa, 
coAepwaman ct3tm ct mm ecKM Pi 

3TnneH-nponnneHOBbiR cononnMep b KanecTBe 
nepBoro cnon, KOHTaKTupyiou^ero c wmcoM, 
CMecb 3BA vi MOAn4)nunpoBaHHyto aHn/iAP"AOM 

5 KneeByto cMony b KanecTBe npoMe>KyTOHHoro 
BToporo cnon, sau^nTHbi^ i^eHTpanbHbi^ cnof^ H3 
CMecu 3BOH-HatlnoH m ciwecb 
MOAn4>nunpoBaHHoro aHrnAPHAOM Knen m 3BA b 
KanecTBe neTBepToro cno«. 

1Q B naTeHTe CUJA N 5382470 (Vicik) onucaHa 
6naKcnanbHO BbiTHHyTan opueHTupoBaHHan 
nneHKa, AatoiMafl TepMoycaAKy, Ann ynaKOBKn 
numeBbix npOAyKTOB, KOTopan HMeeT 
L\eHTpanbHbi« cno« H3 3BOH n cononMMepa 
Ha^noH 6/66, npMKpenneHHbiPi c noMonjbK) 

15 npoMe)KyTOHHbix KneeBbix cnoeB k 
npoTMBonono>KHbiM BHeiuHMM cnoflM. KneeBbie 
cnoM, KaK onucano, npeACTaenniOT cooo& 
cneunanbHbie CMecu CMon, BKntOMaKDLAne 
KneeBbie CMonw Ha ocHOBe nsOHn, 3BA n 
MOAnqbuL^npOBaHHbix aHrnApnAOM l~13 kinki 3BA. 

20 BHeiuHne cnon BKnionaiOT CMecb nSOHn, 3BA 
m nnacTOMepHbiPl cononviMep STKneHa m 
anbc^a-onecpH Ha . 

B naTeHTe CUJA N 5397613 (Georgeios) 
onweana TepMoycaAOHHan nneHKa c, no 
MeHbiuePi Mepe, 50%-hoPI ycaAKO«, KOTopan 

25 MMeeT cnoM C2-anboJ)a-onect)MHa ( p = 
0,88-0,905; t. nn. < 100°C; M^/MnO). 3Ta 
nneHKa Mo>KeT MMeTb Ha o6eMX CTopoHax 
3aunviTHbie cnon M3 EVOH. 

B naTeHTe CUJA N 4888223 (Sugimoto et 

30 a1.) pacKpbiTa o6pa6oTaHHafl kodohhum 
paspflAOM, TepMoycaAOHHan, MHorocnoPlHafl, 
pyKaBHaa nneHKa, MMeiou^an cneAyiouiyio 
B03MO>KHyio CTpyicrypy nonMoneq^MH/ 

MOAM0M t^M POB3H Hbl M 

nonnone4>MH/ra303aiAMTHbiM 

35 cnOM/MOAM<J)MUMpOBaHHblM 

nonMoneo>MH/nonMoneo>MH, rAe BHyTpeHHMM, 
conpMKacaiomMflcfl c nMii^eR cno^ npeACTaenneT 
co6o« cnoM, o6pa6oTaHHbiM KOpOHHbIM 
pa3pflAOM, no MeHbiueC^ Mepe, npM 35 amh/cm. 
Q BHyTpeHHMM cnoM MoaceT 6biTb M3 
nonMnponMneHOBoro cononMMepa. 
Mo am cf)M 14M poBa h h u m nonMoneq^MH MO>KeT 
npeACTaBnaTb co6o« Jin3Hn, npMBMTbiK 
ManeMHOBbiM aHTMApMAOM. ra303amMTHbifl cnoM 
MO>xeT 6biTb M3 3BOH. B nySnMKai^MM EP 
4S 561428 (Fant et a1.) 3aflBneHa MHorocnofiHaR 
nneHKa, coA©P>Kainafl qeHTpanbHbiM cnoM M3 
cononMMepa 3TnneHa m BMHunoBoro cnnpTa; ABa 
BHeujHMx nonMMepHbix cnofl; Asa BHyTpeHHMX 

CnOfl M3 MOAMC|)ML4MpOBaHHOrO KMCnOTOH" M 

3HTMAPMAOM KMcnoTbi nonMonec(3MHOBoro 
50 KneeBoro nonMMepHoro MaTepMana ppn 
npMKpenneHMn BHeujHMx cnoeB k L4eHTpanbHOMy 
cnoio. B 33BMCMMOM nyHKTe onpeAeneHO, hto 
06a BHeujHMx cnofl Mon/T BKnionaTb 
C 3-C2-cononMMep. 

B ny6nMKai4MM EP 457698 (Shah et a1.) 
55 onMcaHa MHorocno^Han nneHKa Ann ynaKOBKM 
cwpa Ha ocHOBe nonMaMMAa. TaKaa 
nonMaMMAHan nneHKa onMCbiBaeTcn KaK 
MMetOLAaa "cKopocrb nponycKaHnw KMcnopoAa He 
6onee MeM 500 cm 3 /m 2 , 24 naca, aTM). B 
60 npMMepe 5 onMcaHa 6MaKCManbHO 
opMeHTMpoBaHHan nneHKa c TonmMHOtt 1 MMn 
(25,4 mkm), KOTopan MMeeT ueHTpanbHbiM cno«, 
COCTOHlAMfi M3 CMeCM npM6nM3MTenbHO 70% 
3BOH m 30% nonMaMMAa, b coneTaHMM c 
BHeujHMMM cnoRMM Ha ocHOBe cononMMepa 
nonMnponMneHa MnM nponMneHa, m 3Ta nneHKa 
onMcaHa KaK Aatoman TennoByio ycaAKy npM 



220 op (104°C) Ha 24% b AByx HanpaB/ieHMflX. 

B 3anBKe PCT 94/07954 (Kaeding, cfwpMa 
DuPont) coAepwMTCH noAPobHan cfcopMyna 
M3o6peTeHMfl, oTHocnmancn k aa\ou\en ycaAKy 
nneHKe, coAepwamefi cwiecb nepBoro 
nojiMonecpkiHa ( p <0,92 t/cm 3 ; MJM n 1-4. 
T.nn. < 115°C; oahh y3KMfl MHTepBan t. nn.), 
co BTopbiM nonnojiecfjuHOM, MMeioinMM T.nn., 
KOTOpan Ha 10 °C BbiLue, MeM t. an. nepsoro 
nonwojiecpHHa m TeivinepaTypy opneHTai4HM, no 
MeHbiuefl Mepe, Ha 2°C hh>kg, newi era t. nn. 
TaioKe pacKpbieajoTcn MHorocnofiHbie 
CTpyicrypbi, HMeK)ii;ne LieHTpanbHbifi cnofl M3 
yKa3aHHoro Bbiuue C3C2-cononMMepa nnn 
nonnnponnneHa. 

Pa3nnHHbie MHorocnofiHbie 
TepMormacTMMHbie nneHKM Hamnn 

npoMbiujjieHHoe npMMeHeHne Ann ynaKOBKM 
MflCHNX npoAyKTOB, cwpa m npoAyKTOB nUTaHMfl, 
npuroToaneHHbix b nneHKe. OobiHHbiMM 
HBnnKrrcn nneHKM, coAepwamMe or Tpex ao 
uuecTM cnoes. TunkiMHbiMn CTpyicrypaMM 
nBnnKrrcn cnenyiomMe: nS/Knefi/HafinoH, 
3BA/nBflX/3BA:n3, 113: 3BA/nBflX/n3:3BA, 
MoHOMep/3BA/KneM73BOH/Knefi73BA, 
n3:3BA/n3: KneB: 3BA/3BOH/n3: KneB: 
3BA/I13: 3BA, HaflnoH/3BA/Kne&7- 

3BOH/Kne&7 3BA, 

C 3 C2-cx>nonnMep/3BA/KnePi/3BOH/Kne«/3BA/, 
m mx pa3HOBHAHocTH, rAe nonMSTMneHOBbie 
cononMMepw AooaaneHbi b oamh nnn b 
HecKonbKO cnoeB M3 3BA. HeKOTopbie 
ynaKOBCNHbte nneHKM AaioT TennoByio ycaAKy 
npn 90°C, a APVue HeT. HeKOTopbie M3 hmx 
noABepmyTbi nonepeMHOtf cluhbk© nyTeM 
oony^eHMn m/h/ih o6paooTaHbi KopoHHbiM 
pa3pflAOM, hjih HeT. HeKOTopbie H3 He AaiomMX 
ycaAKy nneHOK nMetoT KMcnopoAHbifi oapbep, 

COCTOfllUMM M3 OAHOPO HJ1H HeCKOJIbKMX CJIOeB 

HaflnoHa nnn 3BOH MnM CMecu 3BOH c 
HaPvnoHOM. TaKne HeycaAOMHbte nneHKM 
BKntOMaiOT cTpyKTypbi Tuna: 3BA: 113/HeMnoH, 
3BA: nS/HaflnoH/ 3BOH/HaflnoH/3BA: H3, 
3BA: nS/nBflX/HafinoH, 3BA: 

n3/3BOH/HaM/iOH n 3BA:n3/Ha*noH/3BA. 
HeycaAOMHbie 3BOH- coAepwaiuMe nneHKM 

OObNHO MMe»OT OTHOCMTeflbHO TOnCTbltf 

3BOH-cnoB, o6bNHO oonee 0,5 mmji (12,7 mkm). 
ToHKMe 3BOH-coAep>«aLAMe 3au4MTHbte 
MHorocnotfHbie AaiomMe TennoByio ycaAKy, 
opMeHTMpoBaHHbte nneHKM onMcaHbi b naTeHTe 
CUJA N 5382470 m b 3anBKe CIJJA cepMM N 
08/191886 (HanpasneHa Ha paccMOTpeHMe 3 
o^eBpann 1994); o6e pa6oTbi BKnioMeHbi b 
onucaHMe b KanecTBe cnpaBOHMoro MaTepMana. 

H3 onMcaHHbix Bbiiue HeycaAOMHbix nneHOK 
nneHKM, coAepwamMe 3BOH, oobiMHO MMeioT 
npoHML^aeMOCTb aha KMcnopoAa MeHee mom 10 
cm 3 Ha m 2 npM AasneHMM 1 aTM, OTHOCMTenbHOM 
ana>KHOCTM 0% m o npM TeMnepaType 23°C, m 
CHMTaKOTCH nneHKaMM c BbicoKofl CTeneHbK) 
3aiMMTbi. noHflTMe "oapbep" MnM "3au4MTHbifi 
cnofl", KOTopbie Mcnonb3yeTcn b a^hhom 
onMcaHMM, othocmtca k cno\o MHorocnoflHofl 
nneHKM, KOTopbifl BbinonHneT cpyHKi^MJo 
o>M3MMecKoro oapbepa Ann MoneKyn 
ra30o6pa3Horo KMcnopoAa. OM3MMecKM 
3amMTHbifi cnoeBofl MaTep^an 6yAeT cHM>KaTb 
KMcnopoAHyra npoHML^aeMOCTb nneHKM 
(Mcnonb3yeMoft Ann nonyneHMn naKeTa) ao 
MeHee, MeM 70 cm 3 Ha oauh m 3 npM AaBneHMM 1 
aTM, npM TeMnepaType 73°F (23 °C) m 

OTHOCMTenbHOR Bna>KHOCTM 0%. 3TM BenMMMHbl 



MOP/T 6blTb M3MepeHbl B COOTBeTCT B M M CO 

craHAapTOM ASTM D-1434. 

TaioKe M3BecTHbi nneHKM, npMeMneMbie Ann 
ynaKOBKM npoAyKTOB nMTaHMn, KOTopwe 
cnoco6Hbi TepMoycaxMBaTbcn npM TeMnepaType 

5 90 °C m KOTopwe coAepxaT HaMnoH MnM CMecb 
3BOH m Hai^noHa. AKCManbHO m oco6eHHO 
6MaKCManbHO BbiT«HyTbie nneHKM, KOTopwe 
n Aa»oT TepMoycaAKy" b cootb6tctbmm c 
Mcnonb3yeMbiM b a3hhom onMcaHMM nonnTMeM, 

10 MMeioT no MeHbiuei^ Mepe 10%-Hyio 
ecTecTBeHHyK) ycaAKy (10% KaK b npoAonbHOM 
HanpasneHMM (llpH), tsk m b nonepe^HOM 
HanpaBneHMM (flnH) Ann 6MaKCManbHo 

paCTSHyTbtX nneHOK). TaKMMM M3BeCTHblMM 

nneHKaMM «BnnK)Tcn CTpyKTypbi cneAywiAMx 
15 TMnoB! HoHOMep/ri3/ Ha^noH, HoHOMep/3BA, 
Ha«noH, 3AK/HaMnoH: 3BOH/MoHOMep m 
n3/3BOH: Ha8noH/n3. HeKOTopbie M3 stmx 
3BOH-coAep>KaiMMX nneHOK aq»ot ycaAKy, 
MMeK)T KMcnopoAHyK) npOHMl^aeMOCTb, 
COOTBeTCTBytOlMytO BblCOKOMy 3aiHMTHOMy 
20 ypoBHK). 

CneAyeT oTMeTMTb, hto nepepa6oTKa Ann 
BTopMHHoro Mcnonb30BaHMn nBflX-nonMMepOB 
3aTpyAHMTenbHa, oco6eHHo KorAa OTXOAbi 
nonMMepa cMeniaHbi c ApyrMMM nonMMepaMM, 
MMeiou^MMM pa3nMHHbie TeMnepaTypw 
nnasneHMn. nonbiTKM nepennaBMTb nneHKy, 
coAepwamyio nBflX, nacTO npMBOAnT k 
pa3no>KeHMK) IIBflX-KOMnoHeHTa. no sto« 
npMMMHe b KanecTBe anbTepHaTMBHbix 3au4MTHbJX 
cnoeB Mcnonb3yeTcn 3BOH. OAHaKo 
30 npMMeHeHMe 3BOH b MHorocnoC^Hbix 
cTpyicrypax nacTo npMBOAMT k He>KenaTenbHbiM 

OnTMHeCKMM CBOMCTBaM , B OC06eHHOCTM K 
BblCOKOM MyTHOCTM, M K 06pa30BaHMKJ CTpyKTyp, 

KOTopwe TpyAHO o6pa6aTbiBaTb m 
opMeHTMpoBaTb. 3BOH nBnneTcn oneHb 
35 KecTKMM MaTepManoM m cnoM, coA©P>KaiAMe 
3BOH, MacTO OTcnaMBaK)Tcn ot coceAHMX cnoeB 
MnM TpecKaioTcn b npoi^ecce nepepaGoTKM m 

OpMeHTai^MM, HTO npMBOAMT K nOflBneHMK) nMHMM, 

nonoc m Apymx HeKenaTenbHbix onTMMecKMx 

30>0>eKTOB. 

40 KoMMepnecKM AOCTynHbie naKeTbi 

npoM3BOAnT nyTeM nonepeHHoR CBapKM 
McxoAHoro MaTepMana b BMAe pyKaBa M3 
OAHocnoi^Hoi^ MnM MHorocnoMHoR nneHKM m 
pa3pe3aHMn Tpy6naTbix MacTef^, coAep)Kau^MX 
3ananHHbie KOHi^bi, MnM nyTeM nonyMeHMn AByx, 
HaxoAniMMXcn Ha paccTonHMM Apyr ot Apyra, 
nonepeMHbix ujbob Ha pyraBHOM mcxoahom 
MaTepMane m oTpesaHMn 6okobo8 ctopohw 
pyKaBa, unM nyTeM HanoweHMfl nnocKMx nonoTeH 
nneHKM m 3anaMBaHMn mx no TpeM CTopoHaM 

50 nyTeM CKnaAbiBaHMn nnocKMx nonoTeH m 
3anaMBaHM« AByx cropoH. 

06bNH0 TepMOCBapxy Te p m o nnacTM h ho W 
nneHKM ocyiAecTBnnKJT nyTeM npMKnaAbiBaHMn 
AocTaTOMHbix Tenna m AaBneHMn k 
noBepxHOCTnM coceAHMX cnoeB nneHKM b 

55 TeseHMe AOCTaTOHHoro npOMe>KyTKa BpeMeHM, 
HTo6bi Bbi3BaTb cnnaBneHMe AByx cnoeB. 

OOblMHblB TMn CBapHOfO UJBa, KOTOpbl^ 

Mcnonb3yeTcn npM npoM3BOACTBe naKeTOB, 

M3BeCTeH KBaJ1MO>MUMpOBaHHblM B AaHHOft 

oSnacTM cneuManMCTaM, KaK npyTKOBbifi 
60 cBapoHHbi^ luoB. npM nonyneHMM npyTKOBoro 
CBapoMHoro UJBa coceAHMe TepMonnacTMHHbie 
cnoM yAep)KMBaK)T BMecTe c noMOL^bK) 
pacnono>KeHHbix Apyr npoTMB Apyra CTep>KHe«, 
M3 kotophx no MeHbiuefl Mepe oahh HarpeT Ann 
Toro, MTo6bi Bb»3BaTb cnnaBneHMe coceAHMX 
TepMonnacTMHHbix cnoes nonepeK ynacTKa, 



KOTopbifi AonxeH GbiTb 3anaflH, 3a cneT 
npHKfiaAbiBaHun Tenna h A3BneHnn. HanpuMep, 
naKeTbi MoryT 6biTb H3roTOBneHbi H3 kicxoAHoro 
MaTepnana b bma© pyKaBa 3a cneT nonyneHkm 
OAHoro npyTKOBoro CBapHoro tuBa nonepeK 
pyKaBa. 3to cBapHOfl lliob TaioKe MO>KeT 6biTb 

Ha3BaH HH>KHHM CBapHbIM UJBOM. flpW 

ncno/ib30BaHHH HHWHero CBapHoro tuBa 
pyKaBHbifl MaTepnan mo>kgt 6biTb paspe3aH 
nonepeK c nojiyneHneM OTBepcrnn naKeTa. 

ripn noiwieiMeHHH npoAyKTOB nm-aHHn, TaKi/ix 
KaK Mflco unw AOMatUHHfl nTML^a, B naKeT 
ynaKOBKy oGbMHo BaKyyMHpyiOT n oTBepcrne 
naKeTa repMeTH3npy»OT. Oaho Bpeivm 
cTa m ab pT h bi ft cnoco6 repMeTH3au,wu naKeTa 
3aK/iK)Hancfl b 3aKpenneHnn xoMyTHKa BOKpyr 
ero OTBepcTMfl. Xot* stot MeTOA n poAonwa \ot 
ncnorib30BaTb, B nocneAHee Bpeivin Ann 
repMeTH3au.nn naKeTOB npniweHfltoT TexHonornio 
TennoBofi csapKH. HanpHMep, OTBepcTue naKeTa 
MO>KeT 6b(Tb 3anaflHO CBapHbIM ujbom c 
noMon\bK) ropflMero CTep*Hn mjih oho MoweT 
6biTb 3ananHO c noMom,bK> Apyroro oGbiMHoro 
cnoco6a TennoBofi CBapKH H3BecTHoro KaK 
HMnynbCHan cBapKa. HMnynbCHyio csapKy 
ocymecTBJiflioT nyTeM npnicnaAbiBaHun Tenna h 
AaBneHUfl c ncnonb30BaHneM pacnono>KeHHbix 
Apyr npoTMB Apyra CTepxHefl, aHanornMHO 
M3roTOBJieHn»o npyTKOBoro CBapHoro niBa, 3a 
MCKnioMeHneM Toro, hto, no MeHbwefi iwepe, 
OAWH H3 3TMX cTepwHen HMeeT 3aKpblTyK> 

npoBonoKy nnn neHTy, Mepe3 KOTopyto npoxoAMT 
sneicrpHHecKHtf tok b TeneHne oneHb KopoTKoro 
npoMe>KyTKa BpeMeHM (oTOOAa BbiTeKaeT 
HasBaHne "HMnynbCHan"), 3acTaannH coceAHne 
cnon o6pa30BaTb cnnaB/ieHHoe coeAHHeHne. 
nocne TennoBoro HMnynbca cTepwHH 
oxna>KAaK)T (HanpHMep, nyTeM u.HpKynnu.HH 
oxnaAHTenn), npoAonKan yAep>KMBaTb 
BHyTpeHHHe noBepxHocTM MewKa BMeore Ann 
nonyneHHH cooTBeTCTByioLnefl npoHHOcTH 

CBapKH. 

OAHa M3 npo6neM, KOTopan BCTpenaeTcn b 
npouecce MMnynbCHOH TennoBofi cBapKH 
M3BecTHbix nneHOK, 3aKntoMaeTCfl b tom, hto Ha 
ynacTKe CBapKH nneHKa MacTO noABepraeTcn 

3KCTpy3MH (BblTflrMBaHHtO). 3to npMBOAUT K 

yNieHbiueHHK) Tonm,HHbi nneHKM Ha ynacTKe 
CBapHoro niBa h, cneAOBaTeribHo, k 
yMeHbtueHHK) npoMHOCTM nneHKM Ha wee nnn 
npn sKCTpeManbHbix CHTyau,Hnx, m 6onee TOHKan 
nneHKa nerKO paaiaeAMHfleTCfl nnn pa3pbiBaeTC«. 
KBannc|3HunpoBaHHbie cneu,HanHCTbi HasbiBaiOT 
curibHO sKCTpyAnposaHHbie CBapHbie iubw 
"nporopeBiuMMH LUBaMH' 1 . CneAOBaTenbHO, 
"nporopeBLunfi" luob He HMeeT AOCTaTOHHon* 

npOHHOCTH HJ1H qeflOCTHOCTH , HTOObl 

repMeTM3npoBaTb nnn 3amnw,aTb ynaKOBaHHbin" 
npoAyxT. OAHa H3 nonbiTOK petunTb npo6neMy 
"nporopaHUfl" 3aicnK)HaeTcq b o6nyHeHMM nneHKn 
nepeA M3roTOBneHneM naKeTa. 

OGnyneHne MHorocnoMHow nneHKH 
Bbt3biBaeT nonepenHyto cuiuBKy pasnnHHbix 
cnoeB nneHKM. npn KOHTponnpyeMbix ycnoBunx 
cTeneHb nonepeHHoW cujmbkh yBeriHHMBaeTCfl 3a 
CMeT oOnyMeHUfl, hto MoweT TaioKe npuBecTn k 
pactunpeHHK) TeMnepaTypHoro MHTepBana 
TennoBOM csapKM m noBbtojeHMJO conpoTMBXieHMfl 
nneHKn k npoKonaM. 

K coKaneHHio, ecnn cnovi TepMonnacTMHHofi 
n/ieHKn, noABepraeMofi csapKe chulukom cunbHo 
nonepeMHo cujmt, to TaKO^ nonepenno cujuTbiC^ 
cnoft TpyAHee pacnnaBHTb mjih cnnaBMTb, hto 
3aTpyAHneT noJiyneHMe npoMHbix CBapHbix ujbob, 
b ocooeHHocTH b cnyHae MMnyribcuBHoR CBapKM 



OTBepcTue naKeTOB nocne 3ano/iHeHH« nx 
MncoM mjim AOMaujHe^ nTMue^. Bee lubw naKeTa 
(BKilJOHaH LUBbl, KOTopbie nofiyMeHbi KaK 
npon3BOAHTennMM naKeTOB, TaK 
nepepa6oTHMKaMH npoAyKTOB nuTaHkin n»o6biM 
5 cnoco6oM, B tom Hucne mjim CBapKof^ c 
noMOiAbio ropflHux crrepwHeB nnn MMnyribCHofi 

CBapKO«) AO/l>KHbl COXpaHHTb CBOK) L^e/lOCTHOCTb 

. Ann 3aiAMTbi B/iOKeHHoro nuiueBoro npoAyicra. 
flon>KHbi co6nK>AaTbCH CTporne ycnoBun 

10 cBapKH A^n npeAynpe^eHwn He>KenaTeribHbix 
BbixoAa Ha noBepxHOCTb n npoxo>KAeHnn rasoB; 
>KHAKOCTe« M TBepAbix MaTepnanoB Me>KAy 
BHyTpeHHe^ m BHeujHeft cTopoHaMU naKeTa. 3to 
b ocooeHHOc™ Heo6xoAHMO, KorAa ynaKOBKa, 
coAepwaman npoAylcrbi nuTaHun, n3roTOB/ieHa 

75 H3 AaK>iAei^ TennoByio ycaAKy nneHKM n aotdkhb 
ncnonb30BaTbcn npw KyriMHapHO« o6paooTKe na 
napy nnn b ropnnefl boah h/mtim nyTeM 
norpy>KeHnn b ropnnyio BOAy. HTo6bi o6>KaTb 
nneHKy BOKpyr ynaKOBaHHoro npoAyKTa, TaK KaK 
TaKan ycaflKa noBbnuaeT Harpy3Ky Ha CBapHbie 

20 iubw. TaKUM o6pa30M, cytuecTByeT nocTonHHan 
noTpe6HocTb b MHorocno&Hbix nneHKax, 
KOTopbie Momn 6bi 6biTb n3roTOBneHbi b BHAe 
naKeTOB, MMeiou^nx nponnbie CBapHbie idbw, 
oco6eHHO nonyneHHbix c noMoiAbio npyTKOBO^ 
CBapKn hjih MMnynbCHo^ CBapKM. TaKne nneHKM 

25 AonxHbi AasaTb npoHHbie tuBbi, cnoco6Hbie 
BbiAep>KMBaTb tunpoKUM MHTepBan TeMnepaTyp n 
Aon>KHbi 6biTb cnocoGHbt o6pa30BbiBaTb TaKwe 
tuBbi b LunpoKOM nHTepBane TeMnepaTyp CBapwi 
6es nporopaHnn. 

3Q KaK M3BecTHO, cymecTByjOT pa3HHHHbie 

coMeTaHun TeMnepaTyp CBapKM speMeHM m 
AaBneHun, KOTopbie MeHnioTcn He ToribKO ot 
oahoH MapKM h/mjih Tkina CBapHbix MaiunH k 
Apyro^, ho TaioKe MoryT oT/iMHaTbcn Ann 
CBapHbix MaiiiMH, npOAaBaeMbix oahum h tgm >Ke 

35 npow3BOAHTeneM noA OA^HaKOBbiMH 

MAeHTMC^nqupyiouinMH MapKaMH. 3th 
H3MeHeHnn, KOTopbie MoryT 6biTb o6ycnoBneHbi 

T3KHMH Cf)aKTOpaMM, KaK MOAUCfjHKaL^Mn 

npOAyKiiMH npon3BOAHTenn kinn n3MeHeHnn b 
peryriHpOBKe hjih MOHTa>Ke o6opyAOBaHH«, 
40 yBeriHHMBaiOT noTpeCHOCTb b nneHKax, KOTopbie 
MoryT GbiTb sananHbi c nonyneHweM npoHHoro 
qenbHoro CBapHoro itiBa npw iunpoKnx 
TeMnepaTypHbix MHTepaanax h, CneAOBaTenbHO, 
KOTopbie MoryT 6biTb 3ana«Hbi Ha pasnHHHbix 

CBapHbix MaLUMHaX. 

45 flpyran npo6neMa, B03HHKa»oinafl b 
npoLieece TennoBotf CBapKki, 3aKnioHaeTcn b 
cnynaf^HOM o6pa30BaHMH CK/iaAOK. OObiHHO 
TennoByio cBapKy ocymecTBnnwT nyTeM 
npnKnaAbiBaHnn Tenna v\ AaBneHkm nonepeK 

5Q AByx nonoTeH wnH nacTe^ nneHKH, HanpkiMep, 
AByx npoTMBonono>KHbix CTOpOH 

pacnpaBneHHoro pyKaBa, OAHaKO HHorAa 
ynacTOK, KOTOpbi^ A°n>KeH 6biTb 3ana«H, Mo>KeT 
cnynai^HO 3arn6aTbcn c oopasoBaHweM OTpe3Ka 
nneHKH, nMeK)iiie^ neTbipe kinn luecTb nonoTeH, 

55 kinn nacTefi nneHKH, KOTopbie 3axaTbi Me»<Ay 

npOTHBOnonO>KHblMH CBapHbIMM CTep>KHflMH. B 

TaKkix cnynanx KenaTenbHO, hto6w nneHKM 
6binn 3ananHbt 6e3 nporopaHMn. Bonee 
LUMpoKM^ MHTepBan TeMnepaTyp npH 
MMnynbCHoi^ CBapKe o6ecnennBaeT 6onbiuyK> 
60 cBo6oAy npM csapHBaHUH nepe3 CKnaAKH, neM 
npvi yaKOM TeMnepaTypHOM MHTepBane. 

3aAaneC^ HacTonu^ero M3o6peTeHnn 
nBnneTcn co3AaHne MHorocno^Hoi^ nneHKM, 
MMeKDLLiefi HH3Kyio KMcnopoAHyio 

npOHMLiaeMOCTb. 

ELL\e oaho ft saAanefl HacTonLL\ero 
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n3o6peieHHfl flBJineTcn co3AaHne nneHKM c 

HM3KOM npOHMUaeMOCTbK) A™ napOB BOAbl. 

Eme oahoA saAanefi HacTonmero 
H3o6peTeHHfl HBn*eTCfl co3AaHne 
MHorocnoMHoi* nneHKM, MMeK>w,eM 

Kom-pormpyeMoe npunMnaHMe k M«cy. 

Eu^e oAHa saAa'-'a HacToamero M3o6peTeHMH 
3aKriK)HaeTCfl b cosAaHMM MHorocnotfHofi 
nneHKM, coAepwamefl 3BOH, Koropan 
ycrroMHUBa k paccnoeHMto. 

OahoA H3 3aAan HacToamero n3o6peTeHM» 
flBJifleTca TaiOKe co3AaHne nneHKM c 

AOCTaTOHHOfi L^enOCTHOCTblO, MT06bl 

BbiAepKHBaTb npouecc o6pa6oTKn npoAYKTa b 
nneHKe 6es noBpewAeHUfl CBapHbix lubob m 
cnoes nneHKM. 

Eu^e OAHa 3aA3Ma HacTonmero H3o6peTeHMfl 

COCTOMT B C03AaHHM nneHKM, KOTOpafl MOKeT 

6biTb noAsepmyTa TennosoB cBapKe c 
o6pa30BaHneM BbicoKonpoMHbix coeAMHeHMfl 3a 
CMeT cruiaaneHM«. 

TaiOKe saAanefl HacTOHinero n3o6peTeHn« 
ABnaeTCfl cx)3AaHne MHorocno&HOfi nneHKM, 
coAepwamei* 3BOH, KOTopaa MMeeT BbicoKyio 
Be/iMMkiHy ycaAKH npM 90°C n HMwe. 

flono/iHUTe/ibHOvi 3aAaHefi HacToamero 
n3o6peTeHnn HBnneTCfl nonyneHMe nonepeHHO 
cujmtom npn o6nyneHMM, MHorocnofiHOM" nneHKM 
c qeHTpanbHbiM cnoeM H3 3BOH, KOTopan 
AonycKaeT ncnonb30BaHne lunpOKoro MHTepBana 
Hanpn>KeHMM npn MMnynbCHofi TennoBofi CBapKe. 

KpoMe Toro, saAanefi HacTOfl^ero 
M3o6peTeHMa HBnneTCfl co3AaHne 
SBOH-coAepwameB MHorocno&Hoft nneHKM, 
MMeiomefi xopouJMe onTMHecKne CBOMCTBa. 

Eune OAHa 3aAana HacToninero H3o6peieHnn 
othochtca k ynaKOBOMHofi nneHKe, KOTopaa He 
coAep>KHT xnop. 

TaK>Ke saAaneH HacTOflu^ero n3o6peTeHH« 
ABnaeTCH nneHKa Ann ynaKOBKM npoAyKTOB 

nHT3HHP, T3KMX KaK BeTHMHa. KOTOpyiO 

npuroTaBnuBaioT m oTnpaBnaioT Ha peannsaqMMD 
b oahom m tom we nneHKe. 

TaiOKe 3aAanefl Haeroflmero M3o6peTeHHfl 
flBnaeTCfl nonyneHkie ynaKOBaHHbix npoAyKTOB 
nuTaHun, npuroTOBneHHbix b nneHKe, c 
ncnonb30BaHneM MHorocnoflHofl nneHKM, 
HMeioiMefi KMcnopoA03ainnTHbifi cnofi. 

nepeHMcneHHbie Bbiiue m APyrvie o6"beKTbi 
HacTOHinero M3o6peTeHMfl, mx npeMMyinecTBa M 
nonb3a ot mx npuMeHeHMfl cyAyT noHATHbi M3 
npuBeAeHHoro Huxe onucaHHn, KOTopoe 
conpoBOKAaeTCfl npuwiepaMU, He 
orpaHHMMBaKomnMn M3o6pereHne. HeT 
Heo6xoAHMOCTM b tom, HTo6bi Ka>KAan 3aAaMa M3 
nepenncneHHbix Bbiiue, Hawna OTpaweHMe bo 
Bcex BapnaHTax BbinonneHnn. flocTaTOMHo, 
HTo6bi M3o6peTeHMe Morno ObiTb c nonbsovi 
npuweHeHo. 

B COOTBeTCTBHH C HaCTOfllAMM 

M3o6peTeHMeM MSAenne, TaKoe KaK npoAYKT 
nuTaHMfl, m b oco6eHHOCTM BeTMUHa, ynaKoaaHO 
B MHorocnofiHyio TepMonnacTkiHHyio, rn6i<yjo 
nneHKy, MMeraunyK), no MeHbuueC^ Mepe, n«Tb 
cnoeB, pacnono>KeHHbix nocneAOBaTenbHO 

(nepBUM, BTOpoK, TpeTMfi, HeTBepTbIM, nflTblCl) n 

conpuKacatoiMkiecH Apyr c ApyroM. PlepBbifl cnoii 
coAep>KMT, no MeHbiueW Mepe, 50% Bee. 
cononnMepa nponnneHa n, no MeHbiuefl Mepe, 
OAHoro anbcJ)a-onecpMHa, Bbi6npaeMoro M3 
rpynnbi, BKnionaiou^MCi aTuneH, 

6yTeH-1,MeTnnneHTeH-1, reKceH-1, oicreH-1 , m 
mx cm ecu c coAepwaHMeM nponMneHa, no 
MeHbwefl Mepe, 60% Bee. BTopoft cnofi 
BKnionaeT CMecb (1), no MeHbiueM Mepe 10% 



nepBoro cononMMepa STMneHa m, no MeHbiueM 
Mepe, OAHoro C 4 -Cs-anb4)a-onect)MHa c 

nnoTHOCTbK) ot 0,900 ao 0,91 5 t/cm 3 m 
MHAeKcoM pacnnaBa MeHee 1,0 rpaA /MMH. (II), 
no MeHbiueM Mepe, 10% BToporo cononMMepa 
STMneHa c 4-18% BMHMnoBoro 30Mpa MnM 
anKMnaKpMnaTa, m (HI), no MeHbiueM Mepe, 10% 
MOAMCpMi^MpoBaHHoro aHrMAPMAOM TpeTbero 
cononMMepa sTMneHa c, no MeHbiueM Mepe, 

OAHMM anbC^a-OnecflMHOM, BMHMnOBbIM 30>MpOM 

10 anKMnaKpMnaTOM, m Heo6«3arenbHo ot 0 ao 

30% MeTBepToro cononMMepa 3TMneHa m, no 
MeHbiueM Mepe, OAHoro C 3 -C 8 - 
anbcf)a-onect)MHa, MMeiomero nnoTHOCTb MeHee 
0,900 t/cm 3 m TeMnepaTypy nnaBneHMfl MeHee 

1S 85°C. BTOpoR cnofl MO>KeT Heo6fl3aTenbHO 
coAepxaTb cononMMep nponMneHa, KOTOpbiM 
onMcaH Bbiiue a/i« nepsoro enow. TpeTMM cnoft 
npeACTaBnf?eT co6oCi L^eHTpanbHbiW cnoK, 
KOTopbi^ BKnKOHaeT, no MeHbLuefl Mepe 80% 
Bee., npeAnoMTMTenbHo, no MeHbiueii Mepe, 90% 

20 Bee. cononMMepa OTMneHa m BMHMnoBoro 
cnMpTa, MMeioiAero co Ae p>Ka h m e STMneHa, no 
MeHbLueft Mepe, npM6nM3MTenbHO 38% Mon. MnM 
Bbiiue. B npeAnoHTMTenbHOM BapMaHTe 
ocymecTBneHMn M3o6peTeHM« stot TpeTMR cno^ 
Mo>KeT MMeTb Tonu^MHy npM6nM3MTenbHO ot 0,05 

25 ao 0,3 MMn (1,7-7,62 mkm) m npeAnoMTMTenbHo 
ot 0,14 ao 0,2 MMn (4,1-5,1 mkm). HeTBepTbifl 
cnof^ MO>KeT 6biTb TaKMM >Ke, KaK BTopott cnoi^, 
MnM OTnMHaTbcn ot Hero, ho coctomt M3 CMecM 
CMon, KOTopbie onMcaHbi BbtLue Ann BToporo 
cnofl. riflTbiM cno« BKnwnaeT CMecb (1), no 

30 MeHbiueM Mepe, 30% nepBoro cononMMepa 
STMneHa c, no MeHbiueM Mepe, oahmm C 4 -Ca- 
anbcf)a-onect)MHOM c nnoTHOCTbK) cononMMepa 
ot 0,900 ao 0,915 t/cm 3 m MHAeKCOM pacnnaBa 
Menee 1,0 rpaAycoB/MMH, (II), no MeHbiueM 

35 Mepe, 10% BToporo cononMMepa 3TMneHa c 
4-18% BMHMnoBoro acpMpa MnM anKMna-KpMnaTa; 
m (III) Heo6n3aTenbHO ot 0 ao 30% TpeTbero 
cononMMepa sTuneHa m, no MeHbiueM Mepe, 
OAHoro C3-C8- anbc^a-onec^MHa, MMeiou^ero 
nnoTHOCTb MeHee 0,900 t/cm 3 m TeMnepaTypy 

40 nnaaneHMfl MeHee 85 °C. npeAnoMTMTenbHo 
3aflBn«eMan nneHKa GyAeT noABepraTbc« 
TennoBofi CBapKe, MMen, no MeHbLueM Mepe, 
oahh cnoR, KOTopwi^ nonepeHHO cujmt, 
npeAnoMTMTenbHo npM o6nyMeHMM. B oahom M3 

45 oneHb none3Hbix sapMaHTOB ocyiAecTaneHMfl 
M3o6peTeHMn nneHKa npeACTaan^eT co6ofi 
nneHKy, AaiomyK) TennoByio ycaAKy npM 
TeMnepaType, TaKOM KaK 90 °C MnM HMwe, m 
MO>KeT MMeTb BenMHMHy ycaAKM b oahom 
HanpaBneHMM MnM b npoAonbHOM m b 

50 nonepeHHOM HanpaBneHMHX, no MeHbLueR Mepe, 
20% m npeMMymecTBeHHO ycaAKa MO>KeT 
cocTaBn^Tb, no MeHbiueM Mepe, 30% npM 
ynaKOBKe npoAyKTOB nMTaHMH, npMroTOBneHHbix 
b nneHKe, t3kmx KaK BeTHMHa MnM rpyAKM 
AOMaujHeR nTMi;bi. 

B oahom M3 BapMaHTOB ocymecTBneHMfl 
M3o6peTeHMn 3aflBnneTcn cnoco6 M3roTOBneHMfl 
onMcaHHoK Bbiiue nneHKM. nneHKa MO>KeT 6biTb 
McnonbsoBaHa Ann o6pa6oTKM M/MnM ynaKOBKM 
MSAenMft, oco6eHHO nponyKTOB nMTaHMn, TaKMx 

60 KaK seTMMHa, rosflAHHa, AOMaujH«fl nTMua, unM 
o6pa6oTaHHoe maco, KOTopbie mop/t 6biTb 
npMroTOBneHbi b nneHKe. 

3a«BneHHbie nneHKa m cnocoS no 
MSOGpeTeHMK) MOP/T 6blTb Mcnonb30BaHbi An« 
noAAaiomeficfl TennoBoR CBapKe, KMcnopoAO- m 
Bnaro3amMTHOM nneHonnoti ynaKOBKM npoAyKTOB 
nMTaHMfl b npouecce KynMHapHO^ o6pa6oTKM 



h/mjim Ann ynaKOBKH npM npoAawe tskhx 
npoflyKTOB nmaHMfl nocne nacTepHaaqMn MnM 
TennoBOM o6pa6oTKM. 

HacTonmee M3o6peTeHne oco6eHHO xopoiuo 
noAXOAUT Ann o<3pa6oTKM u ynaKOBKM 
nacTepnayeMbix npoAyKTOB m HaxoAUT, b 
HacTHOCTn, npuMeHeHne b ynaxoBKax BeTHUHbi, 
npnroToaneHHO« b nneHKe. TepMHH 
"npuroTOBJieHa b nneHKe", ncnonb3yeMbi« b 
AaHHOM onucaHnn, yKa3biBaeT Ha nneHKy MnM 
naKeT, b kotopwx npoAyKTbi nMTaHMn 
nacTepM3yioTcn m/im noABepraioTcn TennoBofl 
o6pa6oTKe. 3tm nneHKa mjih naKeT 
Mcnonb3yioTcn npoM3BOAMTennMM n^meBbix 
npoAyKTOB Ann tofo, mto6w yAepwMBaTb, 
3au4HL43Tb h/mjim npMAaBaTb npoAyKTy c^opiwy b 
npouecce npuroroBneHun hjim nacTepn3annn, 
nocne nero nneHKy yAannioT (nHorAa roBopm 
"cAnpaioT"), nnn OHa MoweT 6biTb ocTaBJieHa b 
KanecTBe 3aiAMTHoro cnon npn TpaHcnopTupoBKG 
m Heo6n3aTenbHO Aawe npn po3hmmhom 
npoAaxe. 

K HeKOTopbiM npeHMymecTBawi nneHKM no 

M306peTeHMK) OTHOCflTCfl: OTHOCHTenbHO HM3Kafl 

npoHnqaeMOCTb Ann KucnopoAa, m napoB boa^i; 
BbicoKan ycTotiMHBOCTb k paccnoeHMio m 

HeO>KMAaHHO XOpOliJaR COBMeCTMMOCTb 

ycTO^MMBOcTM k paccnoeHMio npn noBbiiueHHbix 
TeMnepaTypax, MOAennpy»ou4MX ycnosun 
TennoBofi o6pa6oTKM, h cnoco6HOCTb k 
opueHTai^nn, hto npMBOAMT k xopoiuefi 
HH3KOTeMnepaiypHO« ycaAKe; ycToflHMBOCTb k 
paccnoeHMio noA AewcrBMeM nMineBbix KucnoT, 
cone& m >Knpa; BbicoKne Be/iMMHHbi ycaAKM npn 
hh3Khx TeMnepaTypax (90° nnn Huxe); 
ocTaTOHHoe ycunne ycaAKM, KOTopoe 
0opMnpyer m coxpaHweT nnoTHbitf npoAyicr; 
KOHTponnpyeMoe npunnnaHMe K Mncy; 
cnoco6HOCTb k TennoBofl CBapKe ot xopoweM* ao 
npeKpacHoft, oco6eHHO npw tunpoKOM MHTepBane 
HanpnweHMfl, xapaiaepHOM Ann npoMbiwneHHbix 
cBapuBaioiAnx ycrpo&CTB, HM3Kne ypoBHH 
3KCTparnpyeMocrn, comacyeMbie c 

rocyAapcTBeHHbiM 3aKOHOAaTenbCTBOM no 
KOHTaxTMpOBaHMK) c nnu^eBbiMM npOAyKTaMn; 
HH3Kan MyTHOCTb; BbicoKMfi onecK; OTcyTCTBHe 
annnHun Ha BKyc hjim 3anax ynaKOBaHHoro 
npoAyjera; bucokmR npeAen npoHHOc™ npn 
pacmKeHMM; nosepxHocTb, Ha kotopom mo>kho 
nenaTaTb; BbicoKan npoHHocTb Tennosofi cBapxn 
m AonroBeHHbifl cBapHofl luob, ocooeHHo npn 
TeMnepaTypax TennosoM o6pa6oTKM npoAyKTa; a 
TaiOKe xopoiuan o6pa6aTbiBaeMocTb. 

B npeAnoMTMTe/ibHOM BapnaHTe 

BbinonHeH^fl n3o6peTeHnn nneHKa MMeeT 
HH3Kyio npoHHL^aeMOCTb Ann KucnopoAa m 
HH3KyK> npoHMi^aeMOCTb Ann napoB boaw b 
coneiaHHH c bwcokmm npunnnaHneM k Mncy, hto 
npeAynpe>KAaeT BbiTeKaHkie wmakoctm b 
npouecce o6pa6oTKM, xopoiuyio cnocooHOCTb k 
TennoBofl CBapKe n BbicoKkie BenuMMHbi ycaAKM 
npM HM3KOi^ TeMnepaType (90°C \a HM>Ke). B 
oco6eHHOCTM npeAnoHTMTenbHOM BapnaHTe, 
3a«BJineMafl nneHKa npn 90 °C m MeHee nMeeT, 
no MeHbiue« Mepe, 20%-Hyto eu;e 6onee 
npeAnoHTHTenbHO npn6nn3HTenbHO 30%-Hyio n 
Bbiiue) ycaAKy, no MeHbiue^ Mepe, b oahom 
HanpaBneHMM, npeAnoHTHTenbHo, no MeHbiueC^ 
Mepe, 25% b odomx HanpaaneHnnx. TaiOKe 
npeAnoHTMTenbHbie nneHKH MoryT noABepraTbcn 
TennoBO^ CBapKe npw whpokom MHTepBane 
Hanpn>KeHM« h npeAnoMTMTenbHo o6naAaiOT 
cnocoOHOCTbio k ycaAKe npki HH3KUX 
TeMnepaTypax b coneTaHUH co cnoco6HocTbio k 
TennoBOM CBapxe b ujupokom MHTepBane. 



KpoMe Toro, KucnopoAOsaiAMTHbie ceoflcTBa 
3anBrifleMOft nneHKM yMeHbiuajoT MnM 
orpaHMMMBaioT noTepM M3-3a nopHM, HanpMMep 
M3-3a nporopKnocTM BcneACTBMe oKMcneHMn. 
3anBn«eMbie nneHKM m naKeTbi oco6eHHO 
5 none3Hbi Ann ynaKOBKM npoAyKTOB nMTaHMn, 
npMroTOBneHHbix b nneHKe, ho MoryT 6bn*b Taiwe 
Mcnonb30BaHbi b KaMecTBe ynaxoBKM Ann 
6onbiuoro HMcna npoAyKTOB m HenMiAeBbix 
M3AenM^. 

1Q HacTonu^ee M3o6peTe h Me MO>KeT 6biTb 

McnonbsoBaHO b BMAe naxeTOB c paannnHbiMM 
pa3MepaMM. IIoa TepMMHOM "nnocKan LUMpMHa" 
noHHMatoT nonepeHHyio LunpuHy pacnpaBneHHOM 
pyKaBHoPi nneHKM. QnocKan LUMpMHa TaiOKe 

paBHa 1/2 OT AnMHbJ OKpyjKHOCTM pyKaBHOM 

75 nneHKM. 

HacTonmee M3o6peTeHMe bo Bcex ero 
BapMaHTax BKnionaeT unM Mcnonb3yeT 
MHorocnoMHyio, TepMonnacTUHHyio, 
nonMMepHyio, rM6Ky»o nneHKy Tonu^MHOM 10 MMn 
(254 mkm) MnM MeHee, coAep>KaiAyio cno« Ha 

20 ocHOBe cononMMepa nponMneHa Ann xopoujero 

KOHTaKTMpOBaHMn C npOAyKTOM nMTaHMfl, 

KOTopwCi o6ecneMMBaeT cnoco6HOCTb k 
TennoBoft csapKe, ra303au^MTHbi^ cnoM M3 
3BOH, BHeuuHM^ ycTO^MMBbiW k HenpaBMnbHOMy 
o6pameHM»o cnort m KneeBbie cnoM, b kotopwx 
25 Mcnonb3yeTcn coneTaHMe 

BbicoKOMoneKynnpHbtx, HM3KOMoneKyn«pHbix, 
BbicoKopa3BeTBneHHbix m no cymecTBy 
nMHe^Hbix nonMMepoB Ann Toro, MTo6bi 
nonyMMTb nneHKy, yAMBMTenbHO cnoco6Hy»o k 

3Q OpMeHT3L\MM M MMeK>myK) BblCOKyK) 

ycTO^HMBocTb k paccnoeHMK) Aa^e b ycnoBMHx 
TennoBO^ o6pa6oTKM npoAyKTa b nneHKe. 
SBOH-coAepKaii^M^ cno« KOHTponMpyeT 
ra3onpoHMi4aeMocTb nneHKM. CnoW. 
coAep>KaiAHM cononMMep Ha ocHOBe nponMneHa, 

35 perynMpyeT cnoco6HOCTb nneHKM npMnMnaTb k 
3ai<nioMeHHOMy b Hef^ npoAyKTy, m 3Ta 
cnoco6HocTb b cnynae M^ca HasbiBaeTcn 
"npMnMnaeMOCTbJO k Mflcy", a Ta»OKe perynMpyeT 
cnoco6HOCTb k TennosoK CBapKe m npoMHOCTb 
CBapHoro iiJBa, b oco6eHHOCTM npM noBbiiueHHbix 

40 TeMnepaTypax m bo BpeMeHM. KneeBbie cnoM 
perynMpyeT y cto R h m boct b k paccnoeHMio 
3BOH-coAep>Kau4ero ueHTpanbHoro cnon, m 
ycneiiiHo ycMnMBaioT cnoco6HOCTb k 
opMeHTai4MM. TaKMe nneHKM npeAnoMTMTenbHO 
MMeioT ToniAMHy npM6nM3MTenbHO 2-3 MMn 

45 (50,8-76,2 mkm), xoth MoryT 6biTb M3roToeneHbi 
nneHKM, npMeMneMbie Ann ynaKOBKM npoAyKTOB 
nMTaHMn, c ToniAHHoK ao 4 MMn (106,6 mkm) MnM 
TOHKMe nneHKM c Tonm^Hofl 1 MMn (25,4 mkm). 
06biMHO nneHKM MMeioT ToniMMHy 

5Q npM6nM3MTenbHO 1,5-3 MMn (38,1-72,2 mkm). 
OcooeHHo npeAnoMTMTenbHbiMM Ann 
npMMeHeHMn b KanecTBe nneHOK Ann ynaKOBKM 
npMroTOBneHHbix b nneHKe mhchux npoAyKTOB 
RBnflioTcn MHorocnoi^Hbie nneHKM c ToniAMHOM 
Me>KAy npM6nM3MTenbHO 2 m 3 MMn (50,8-76,2 

55 mkm). TaKMe nneHKM MMeioT xopoiuyio 
ycTo^MMBocTb k HenpaBMnbHOMy oopaiueHMio m 
xopoiuyio o6pa6aTbiBaeMOCTb. nneHKM TOHbiue 
2 MMn (50,8 mkm) MeHee ycrofiHMBbt k nnoxoMy 
o6pa u\e h m to m mx TpyAHee Mcnonb30BaTb b 
npoMeccax ynaKOBKM. n peAnoMT m Ten b h bi m m 

60 ABnniOTcn nneHKM, MMeiou^Me cnoco6HocTb k 
TennoBofi ycaAKe. npeAnoMTMTenbHbie nneHKM 
TaiOKe MoryT o6ecnenMBaTb nono>KMTenbHoe 
coneTaHMe OAHoro MnM HecKonbKMx, unM Bcex 

CBO^CTB, BKniOHan HM3KyiO MyTHOCTb, BblCOKM^ 

6necK, BbicoKyio cTeneHb ycaAKM npM 90°C m 
HMKe, xopoiuyio o6pa6aTbtaaeMOCTb, xopoiuyio 



MexaHUHGCKyK) npoMHOCTb m BbicoKne aaiMMTHbie 
CBOfiCTBa, B TOM HMcne BblCOKHe 3amnTHbie 
CBOMCTBa OT (ipOHUKHOBGHMfl KMCnopOAa M BOAbl. 

npweMneMbie nneHKM no M3o6peTeHHio 

MOryT MMGTb HM3KyK> MyTHOCTb M BblCOKMM 6neCK, 

HanpuMep, MyTHOCTb MeHee 20% n 6necK 6onee 
50 eflUHUu XaHTepa (Ea. X) npw 45°. 
HeKOTopwe npeAnoMTMTenbHbie BapnaHTbi 
nneHOK no M3o6peTeHMK> MoryT MMeTb 3HaMeHue 
mythocth MeHee 10-12% n npeAnoHTMTenbHo 
MeHee 6%, a TaiOKe oneHb BbtcoKMe 3HaMeHM» 
6necKa, HanpuMep, 6onee 65 eAMHvm XaHTepa m 
npeAnoMTMTenbHO 6onee 75 eA X. 

3aflBnaeMoe n3Aenne npeAnoHTMTenbHo 
npeACTaanneT co6oB Aaiomyio TennoByio ycaAKy 
MHorocnoflnyio nneHKy, KOTopan AonwHa MMeTb, 
no MeHbiuew Mepe, nm-b cnoeB. 3th nflTb 
ochobhwx cnoeB Ha3biBaK)T nepBbifi cnofi, 
BTopotf cnofi, TpeTki« cno8, neTBepTbifi cnofi m 
n*Tbifi cnofl. nepBbiW cnofi m nflTbifi cnofl 
pacnono>KeHbi Ha npoTMBonono>KHbix cTopoHax 
TpeTbero cnoa m npeAnoHTMTenbHo 
npuKpennflioTcn k HeMy c noMow,bio BToporo h 
neTBepToro Kneeswx cnoeB cooTBeTCTBeHHo. 
3tm n«Tb cnoeB npeACTaBnaic-T HeorbeMneMyio 
MacTb nneHKM no M3o6peTeHHio. KorAa nneHKa 
MMeeT cpopMy pyKaBa h/ih naKeTa, stm cnoM 
o6pa3yK)T cTeHKy pyKaBa hjih naKeTa. 3Ta 
CTeHKa b nonepenHOM ceneHMM HMeeT nepBbitt 
cno&, cocTaBnaioLUMfl BHeuJHMfl cnofi, 
pacnonoweHHbifl KaK mowho Cringe k 
BHyTpeHHeW noBepxHocTM pyKaBa (mjim naKeTa), 
m nflTbiM cnofl, HaxoAfliMni^cn HanpoTMB 
BHeiuHero cnoa h o6bMHO pacnono>KeHHbifl KaK 
mo>kho onMwe k BHewHetf noBepxHocTM pyKaBa 
(h/ih naKeTa). 

B COOT BeTCT bm m c n3o6peTeHneM 
noApa3yMeBaeTCfl, hto MoryT 6biTb nonyneHbi 
pyKaBHbie nneHKM, HMejou^He 6onee n«TH cnoeB, 
m hto TaKHe AononHHTejibHbie cnoM MoryT 6biTb 
pacnonoweHbi b BHAe AonoriHMTeribHbix 
n pOMe>Ky toh h bix cnoeB, nexawyix Mewy 
TpeTbHM, c/ioeM (TaKwe Ha3biBaeMbiM 
L4eHTpanbHbiM cnoeM) m nepBbiM hjih naTbiM 

CJlOflMM HJ1H Me>KAy OOOMMM 3THMM CnOHMM, klflH 
3TM AOnOJIHMTe/lbHbie CJIOM MOPyT BKTIKJHaTb 

oamh huh HecKO/ibKO noBepxHOCTHbix cnoeB H 
oxBaTbiBaTb ntooyio BHyTpeHHJoio utua BHewHioio 
noBepxHOCTb pyKaBa wnvi o6e noBepxHocTM. 
npeAnoHTMTenbHo, nepBbifi cnofl cocraanfleT 
BHyTpeHHHW noBepxHOCTHbix cnofl pyKaBa, 

KOTOpbltf npM MCnO/lbSOBaHMM KOHT3KTHpyeT C 

nnineBbiM npoAyKTOM, ynaKOBaHHbiM b pyKaB. 
3to nepBbiii cnofi npeACTaBnaeT co6ofi cnofl, 
noAAatoLAMficfl, TennoBOM CBapKe, HTo6bi 
o6nerMHTb o6pa30BaHHfl naKeTOB m repMeTHMHO 
3aKpbiTbix ynaKOBOK. ripen My mecTBeHHO nepBbifl 
cnofi b KanecTBe b Hy t pe h h ero noBepxHOCTHoro 
cnofl npw npMMeHeHMn fxn» ynaKOBKH nwmeBbix 
npoAyKTOB 6yAeT npneM/ieM Ann 
KOHTaKTHpoBaHHH c nMineBbiMM npoAyKTaMM, 
coAep>Kau^HMH 6enoK, BOAy h >«np, 6e3 
nepeAaMH BpeAHbix MaTepnanoB, M3MeHeHnn 
BKyca unn 3anaxa npoAyKTOB. nepBbiM cnoC^ 
MoxeT npeACTaBnwTb cooom BHyTpeHHH^ 
noBepxHOCTHbiM cnofi ki Mo>KeT cocTOATb no 
cyujecTBy M3 conoriHMepa nponmieHa n 
aribcfca-onecfMHa. Ecnn Heo6xoAHMo, to MO>KeT 
6biTb ncno/ib30BaHa noHOMepHan cMona unn 

OTAe/lbHO MJ1M B CMeCM C OAHMM MnM 

HecKonbKkiMH cjiormh, ho Tarae ncnonb30BaHne 
He RB/iReTCR Heo6xoAHMbiM Ann npon3BOACTBa 
nneHKH, npneMneMoK Ann ynaKOBKM npoAyKTOB 
nMTaHHn, o6pa6aTbiBaeMbix b nneHKe. Cno^, 
noABepra»oii4MKcn TennoBoK CBapKe, h 



0aKTHMecKn BCfl nneHKa, MO>KeT He coAep^aTb 
noHOMepHbi^ nonnMep n o6naAaTb npw stom 
coBepiueHHO AOCTa tom h bi m h cBoi^cTBaMn, 6e3 
yBenMMeHHfl pacxoAOB Ha Aoporvie MOHOMepHbie 

CMOJlbl. 

5 TaioKe ^BJineTCfl npeAnoHTnTeribHbiM, HTo6bi 

nHTbit^ cnoft cocTaBnnn BHeiuHiora noaepxHocTb 
cnon pyKaBa ^inn naKeTa. B Ka^ecTBe BHeiuHero 
noBepxHOCTHoro cnon pyKaBa hjim naKeTa 
nepBbitt cno« AOJDKeH oGnaAaTb ycTO&HUBOCTbio 
k ncTupaHMK), nnoxoMy oGpameHHio n CTpeccaM, 
KOTopbie HMeiOT MecTO npH pa6oTe c humh, m 
Aon>KeH TaioKe nerKo o6pa6aTWBaTbcn 
(HanpHMep, Aon>KeH nerKo noAaBaTbcn nepe3 
MaiUMHbi m noABepraTbcn MaiuHHHOM o6pa6oTKe, 
HanpnMep, npu TpaHcnopTMpoBKe, ynaKOBKe, 

15 HaHeceHMM HaAnncevi hjih b npouecce 
npon3BOACTBa nneHKM mjim naKeTa). Oh TaioKe 
Aon>KeH o6nerMaTb opMeHTai^MK) npM 
pacTflrMBaHMM, KorAa >KenaTenbHa nneHKa, 
Aa»ou^a« BbicoKyK) ycaAKy, oco6eHHO npM hm3kmx 
TeMnepaTypax, TaKwx KaK 90°C m HM>Ke. 

20 HpeMMymecTBeHHO nepBbift cnoR b 

ochobhom coctomt M3 cononMMepa nponnneHa c 
coAsp>Ka h m e m nponnneHa 60% Bee. m Gonee. 
TaKOM c/iot^ npeAnoMTMTeribHO npeACTaBnneT 
co6oM BHyTpeHHMM noBepxHOCTHbiM cnoii pyKaBa 
m naKeTa. 

lloBepxHOCTHbie cjiom 3au^MU4aK>T 
i^eHTpanbHbi^ cjiom ot HenpaBM/ibHoro 
ynoTpe6neHMfl m MoryT TaioKe aamnmaib ero ot 
KOHTaiaa c BnaroM, KOTopa« MO>KeT 

B03AeC^CTBOBaTb MJIM BHOCMTb M3MeHeHMfl B 

30 rasosaiAMTHbie cBOMCTBa L^eHTpanbHoro cnon ms 
3BOH m/h/ih HawnoHa. 

ComacHO m 306 peTe h m \o MMeioTCfl 
npoMe>KyTOMHbie KneeBbie cjiom Ha nio6otf 
CTopone L^eHTpaiibHoro cjioa M3 3BOH (TpeTM^ 
cno^). BTopofl cnoC^ 3Tof^ nneHKM npeACTaanneT 

35 co6otf Heo6biMHO tohkmC^ icneeBOM cnofi, 

KOTOpblK, nOMMMO O^ecneMeHMfl yCTO^HMBOCTM K 

paccnoeHMK) cnoeB ms 3BOH m coceAHero 
npoTMBocTonmero cno«, TaioKe bhocmt axnaA b 
o6nerMeHMe opMeHTai^MM m ycKopneT nonyneHMe 
©MaKCManbHO pacTWHyTOf^ nneHKM, MMeraii^eM 
40 BbicoKyio BenMHMHy TennoBOM ycaAKM, oco6eHHO 
npM HM3KMX TeMnepaTypax (90 °C m HM>Ke) b 

COHeTaHMM C OnTMMeCKMMM CBO^CTBaMM , 
KOTOpbie npeBOCXOAAT CBOMCTBa MHOrMX 

nneHOK-aHanoroB. McnonbsoBaHMe KneeBoro 
45 cnofl, HaHeceHHoro h e nocpe act BeH h o Ha 
Ka^cAyK) CTopoHy i^eHTpanbHoro cno«, AaeT 
nneHKy, KOTopan o6naAaeT Mpe3BbNa«Ho 

BblCOKOM yCTOV^MMBOCTbK) K paCCnoeHMIO M 
KOTOpafl MOJKeT 6blTb OpMeHTMpOBaHa c 

nonyneHMeM nneHKM, MMeiomeR TennoByto 
50 ycaAKy 30% m Bbiuje npw 90°C m HM)Ke. 

B npeAnoHTMTenbHOM Bapuam-e 
L^eHTpanbHbiR cno« M3 3BOH HenocpeACTBeHHO 
npMKpenneH ko BTopoMy m neTBepTOMy cno^M, 
KOTopwe BbinonHRJOT 4>yHKi4M»o KneeBbix cnoeB 
m, B cbok) onepeAb, Heo6«3aTenbHO 
55 npMKpenneHbi HenocpeACTBeHHO k BHyTpeHHeMy 
(nepBOMy) MnM BHeuJHeMy (nflTOMy) cnoio (MnM 
npeAnoHTMTenbHo k oGomm). B HaM6onee 
npeAnoHTMTenbHOM BapMaHTe ocymecTBneHMfl 
M3o6peTeHMfl nneHKa coctomt no cyu4ecTBy M3 
nflTM nonMMepHbix cnoeB, a mmchho: 
BHyTpeHHero (nepBoro) cnon, KneeBoro 
(BToporo) enow, i^eHTpanbHoro (TpeTbero) 
cnofl, KneeBoro (neTBepToro) cno« m BHeoiHero 
(n^Toro) cnofl. 3tot npeAnoMTMTenbHbifl 
BapnaHT M3o6peTeHMfl o6ecneMMBaeT )KenaeMoe 

COMeTaHMe CBO^CTB, TaKMX KaK HM3Ka« 

BnaronpOHML^aeMocTb, HM3Kafl npoHMi^aeMOCTb 



Ann KHcnopoAa, KOHTponnpyeMoe npujinnaHne k 
Mflcy, BbicoKHPi SnecK, xopowan MexaHMMecKan 
npoHHOCTb, OTcyTCTBue b KOHCTpyKunn xnopa, a 
TaK>Ke Heo6xoAHMbie yen/inn ycaAKM, b 
MHorocno&Hofi ynaKOBOHHofi nneHKe, f\aioii\eft 
HH3KOTeMnepaTypHyio ycaAKy, KOTopan 
ycTO^MUBa k paccnoeHwo m noABepraeTcn 
TennoBofi CBapKe m KOTopan mokgt 6biTb 
6naKcnanbHO opweHTupoBaHa. LlempanbHbifl 
cnofi mo>kgt Heo6«3aTenbHo coqepwaTb 
TexHOJiornHecKne Ao6aBKM kinn 

nnacTMcf>MKaTopbi. MoweT 6biTb Heo6n3aTenbHO 
BBeAeH HafinoH b KonnHecTBe ao 20% Bee. 

TunnMHaw TonmMHa ocHOBHbix enoeB 
3anBnneMOfi nneHKM, Ravmeft TennoByio ycaAKy, 
MoxeT cocTaBJiHTb npn6nn3MTenbHO 5-40% Ann 
nepBoro (o6biHHO BHyTpeHHero noBepxHOCTHoro) 
cnon, 25-70% Ann BTOporo (KneeBoro cnon), 
3-13% Ann TpeTbero (LieHTpanbHoro) cnon, 
1-35% Ann MeTBepToro (KneeBoro) cnon m 
10-50% Ann nnToro (BHewHero) cnon, xoTn 
AonycTHMbi nneHKM c pa3/iMMHbiM 
cooiHOweHHeM ToniAMHbi cnoeB. riepBbiM cnofi 
o6biHHO npeACTaanneT co6ofi BHewHMfi 
noBepxHOCTHbift cnoM nneHKM m b pyKaBHOfl 
cTpyicrype HBnneTcn BHyTpeHHUM 
noBepxHOCTHbiM cnoeM pyKaBa. OyHKL^nn 
nepBoro cnon 3aKnioHaeTcn b co3AaHHM cnon, 
KOTopbii^ HMeeT KOHTponnpyeMoe npunnnaHne k 
Mncy n noBepxHOCTb KOToporo oonaAaeT 
cnoco6HocTbK> k TennoBofi CBapKe cawia k ce6e 
{M/iM ko BTopoMy BHeujHeMy cnoio, ecnn 
HeoGxoAHMO 3ananBaHneM c nepeKpbiBaHneM) 
npn ncno/ib30BaHHM npoMbiwneHHoro 
o6opyAOBaHnn m (Ann ynaKOBKn npoAyKTOB 

nUTaHMfl) B C03AaHMH IWHeHUHeCKOfi 

noBepxHOCTM Ann conpMKOCHOBeHun c nnuneBbiM 
npoAyKTOM. B HacTonu;eM n3o6peTeHnn Ann 
BbinonHeHun stmx cf>yHKLiMfi Tonu^MHa nepBoro 
cnon He AonwHa 6biTb 6onbWOM, ho Ann 
xopomero coneTaHMn npocTOTbi o6pa6oTKM m 
CBapKn 3TOT cnotf npeAnoMTHTe/ibHO HMeeT 
Tonu^nHy ot 0,1 ao 1,2 MMn (2,54- 30,48 mkm). 
Ba>KHO f HTo6bi 3TOT noAAa»omMMcn TennoBofl 
CBapKe cnofl 6bin cnnowHbiM, HanpuMep, 
paenonarancn no Bcefl BHyTpeHHetf 
noBepxHOCTM pyKaBa, m MToobi oh Mor 
noABepraTbc^ SKCTpysnn npn AocraTOMHotf 
TonmuHe Ann ocyii\ecTBneHnn TennoBofi cBapKM 

(eCJlM 3TO Heo6XOAHMO). 

npeAnoHTHTe/ibHo nepBbift cnofi 
npeACTaanneT coootf BHeiUHMM, noAAaK)Lnnftcn 
TennoBoCH CBapKe cnofi, KOTopbivi Aa©T 
B03M0>KH0CTb nony^aTb M3 nneHKM naKeTbi. noA 
TepMMHOM "noAAaioLnn^cn TennoBofl CBapKe 
cnofi" noHHMaioT cnofi, KOTOpbiB cBapMBaeTcn 
caM c co6ofi, nanpHMep, cnoco6eH 
o6pa30BbiBaTb coeAHHeHne npn cnnaaneHnn c 
noMombto o6bNHbix HenpnMbix HarpeBaTeribHbix 
cpeACTB, KOTopwe reHepnpyK>T Ha, no MeHbwefi 
Mepe, oaho« noBepxHOCTM KOHTaiaa ruieHOK 
AocTaTOMHoe KOJiH^ecTBo Tenna Ann nepeAanw 
npunerajoiAeW noBepxHOCTM KOHTaicra nneHOK n 
o6pa30BaHMfl rpaHMUbi coeAMHeHnw Me>KAy hmmm 
6e3 HapyiueHun uenocTHOcTn nneHOK. rpaHMi^a 
oTcoeAHHeHun Aon>KHa 6biTb AOCTaTOMHO 
TepMnnecKH CTa6n/ibHa Ann npeAynpe>KAeHkin 
y Ten km ra3a min >khakocth nepe3 sto 
coeAHHeHne npn bo3a©^ctbmm TeMnepaTyp 
Bbiiue hjih HH>Ke KOMHaTHbix b npoi^ecce 
o6paooTKU npoAyKTOB nmaHun BHyTpvi pyKaBa, 
KorAa 3ananHbi o6a ero KOHt^a, Hanpwviep, b 
3ananHHOM naKeTe. Ann ncnonb30BaHnn npn 
o6pa6oTKe b nneHKe CBapHbie uJBbi Aon>KHbi 
BbiAepxHBaTb noBbiujeHHbie reMnepaiypbi 



npvi6riM3MTenbHO ao 160-180°F (71-82°C) hjim 
oonee b TeneHne npoAon>KMTe/ibHoro nepnoAa 
BpewieHM, Hanpuwep ot 4 ao 12 Macoa b cpeAe, 
KOTopan Moxei M3MeHnTbcn ot HarpeToro 
Bna>KHoro B03Ayxa nnn napa ao HarpeToW boaw. 
5 H HaKOHei^, rpaHMi^a coeAMHeHMn Me>KAy 
npHMbiKaioiAMMH BHyTpeHHMMM cnonMM Aon>KHa 

MMeTb AOCT3 TOM Hy IO Cf)M3HMeCKyK) npOHHOCTb, 

MTo6bi BbiAep>KaTb HanpjDKeHne, B03HMKatoii^ee 
npn pacT^>KeHHM kt/iM ycaAKM Bene acts vie 
10 HannHun Maccbi npoAyKTa nuTaHkin, 

3aKJiK>MeHHoro b pyKaBe, m Heo6n3aTe/ibHO 
noABepmyToro nacTepusauMM nnn 

TeMnepaTypaM n ycnoBMnM npuroTOBneHun b 
nneHKe. 

Ecnn He yKasaHO 00060, to b HacTonLAeiu 

15 onucaHMH npoi^eHTHoe coAep>KaHMe 
MaTepitanoB, ncnorib3yeMbix b oTAenbHbix 
cnonx, npuBeAeno H3 pacneTa Ha Bee 
yKaaaHHoro cnon. npoqeHTHbi^ cocTaB 
coMOHOMepa b KOHKpeTHOM nonnMepe AaH H3 
pacneTa na Bee yKa3aHHoro noriMMepa. 

20 PlepBbifl enow, oco6eHHo b KanecTBe 
BHyTpeHHero nosepxHOCTHoro cnon pyKaBa, b 
cooTBeTCTBHn c HacToniAHM M3o6peTeHneM 
TaiOKe o6ecne^MBaeT xopomyto 

o6pa6aTbiBaeMocTb n o6nerMaeT npoxo>KAeHHe 
nneHKn nepe3 o6opyAOBaHne (HanpHMep, npn 
BBeAeH nn nMiAeBbix npoAyKTOB). 3tot cjiof^ 
MO)KeT 6b»Tb noKpbiT nopoiUKOM, 
npennTCTByioiMMM cnnnaHHK). TaiOKe k nepBOMy 
BHeoiHeMy cnoio nneHKH MoryT 6biTb Ao6aaneHbi 
o6biKHOBeHHbie Ao6aBKM, npennTCTByiOLAkie 

30 cnnnaHHK), noriHMepHbie nnacTvict>kiKaTopaMki 
nnn Ao6aBKn, cHn>KaKDinne TpeHne, nnn oh 
NioweT He coA©P>KaTb TaKnx BcnoMoraTenbHbix 
HHrpeAneHTOB. npM o6pa6oTKe 3Toro cnon 
KopoHHbiM pa3pnAOM Heo6n3aTenbHO unH 
npeAnoHTMTenbHO CH^>KaK)LAan TpeHne Ao6aBKa 

35 He ncnonbsyeTcn, ho oh 6yAeT coAep>KaTb unu 
Mo>KeT 6biTb noKpbiT nopoiUKOM, 
npennTCTByiou^MM cnnnaHnio, unu TaKHM 
areHTOM, ksk AByoKktcb KpeMHksn kinn KpaxMan. B 
OAHOM H3 BapnaHTOB M3o6peTeHn^ nepBbiM 
BHeuJHMR cno^ coctout no cymecTBy us 

40 cononnMepa nponnneHa unu ero CMecefi. 

npneMneMbie Ann npuMeHeHkin b nepBOM 
cnoe cononniviepbi nponnneHa HMeMDT 
coAep>KaHne nponnneHa, no MeHbwefi Mepe, 
60% Bee., Heo6n3aTenbHO, no MeHbiuefi Mepe, 
80% Bee. HeoonsaTenbHO unu 
npeAnoHTHTenbHO 3TH cononHMepbi nwieioT 
coAep>KaHkie nponnneHa, no MeHbiueM Mepe, 
90% Bee. nponnnen cononnMepn3yeTcn, no 
MeHbuiefi Mepe, c oahum anbcj)a-onect>WHOM, 
Bbi6npaeMbiM ki3 rpynnbi, BKnionaiotAeK sruneH, 

50 6yTeH-1, reKceH-1, MeTnn-neHTeH-1 , OKTeH-1 m 
mx cMecM , b Kon mm ecT Be ao 40% Bee. 
npeAnoHTMTenbHbiMM nBnnioTcn ©MnonMMepbi 
nponMneHa m sTMnena (C3-C2-cononMMepbi), a 
TaiOKe C3-C 4 -6MnonMMepw m 

C 3 -C 2 -C4-TepnonMMepbi. HaM6onee 

55 npeAnoHTMTenbHbiMM nann»OTcn 

C 3-C2-COnonMMepbl, B CKX)6eHHOCTM 

eMnonMMepbi. ripeAnoMTMTenbHbie C 3 -C 2 - 
cononMMepbi m Me jot coAep>KaHMe nponMneHa, 
no MeHbiuetf Mepe, 90% m Heo6fl3aTenbHo, no 
60 MeHbiueft Mepe, 95% Bee. npeAnoMTMTenbHbie 
cononMMepbi nponMneHa MMeioT TeMnepaTypy 
nnaBneHMn npM6nM3MTenbHO ot 126 ao 145°C, 
6onee npeAnoHTMTenbHO npM6nM3MTenbHO ot 
129 ao 136°C. npeAnoHTMTenbHbiMM HBnniOTCH 
cTaTMCTMnecKMe cononMMepbi nponMneHa. 
npeAnoMTMTenbHbifi cononMMep nanneTcn 
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npoMbiwneHHbiM npoAyKTOM BbinycKaeMbiM 
cJ>mpmo* Solvay and Cie, b bha© 
6nopneHTnpoBaHHoW CMO/ibi nneHOHHoro 
KaMecTBa nofl ToproBbiM Ha3BaHneM Elitex P KS 
409. 3tot nonnMep xapaiaepn3yeTcn KaK 
cTaTHCTMMecKH^ cononMMep nponnneHa n 
sTuneHa, MMejoiAMM TeMneparypy n/iaBneHun 
MeHee 136°C, nnoTHOCTb ( P ) npn6/iki3HTejibHO 
0,895 r/CM 3 , TerinocTO^KOCTb no Buna 
npn6jiH3HTenbHO 120°C (ASTM 1525 (1 w)) M 
kiHAeKC pacn/iaBa npn 230°C m 2,16 Kr 
npn6nn3frrenbHO 5 rpaA/MMH. 

ilepBbifi cnofl saaBnaeMofl nneHKM BKnionaeT 
cononMMep nponwneHa m oSnaAaeT 
KOHTponnpyeMbiM npnnnnaHneivi k Mflcy. 
XapaKTepucTMKa npminnaHHfl k Mflcy MoweT 

KOHTpo^npoBaTbcn 3a CMeT l/1CnOJ1b30BaHHfl, 
OTKa3a ot ncno/ib30BaHHfl n/nnn CTeneHU 
o6pa6oTKM noBepxHocTHoPi aHeprnn, HanpMMep, 
c noMOinbio KopoHHoro pa3pnAa. 

nneHKM no M3o6peTeHHK5 BHyTpeHHH^ 
noBepxHocTHbi« cnofi (nepBbifl cnoB) kotopwx 

He 06pa60TaH KOpOHHblM paSpflAOM, o6blHHO 

MMeeT noBepxHOCTHyK) OHeprwo, no MeHbiuefl 
Mepe, 29 ahh Ha cm, m oowmho, no MeHbiuefi 
Mepe, MeHee, MeM 33. noBepxHOCTHaa aHeprnfl 
o6pa6oTaHHoro kopohhwm paspnAOM nepBoro 
cnofl Mo>KeT noBbiiuaTbCfl ao, no MeHbLueii wiepe, 
33 ahh/cm, npeAnoMTHTexibHO ao, no MeHbiuefi 
Mepe, 43 ahh/cm. HaM&onee npeAnoHTMTenbHO 
MOweT 6biTb kicno/ib30BaH ypoBeHb 
npn6nvi3HTeJibHO ot 35 ao 38 auh/cm, HTo6bi 
no/iyHkiTb nneHKM HacToamero H3o6peTeHHfl, 
MMeioiMne BbicoKyio npnxinnaeMOCTb k Macy. 
nneHKM, KOTopbie MMeioT BbicoKyio 
npM^nnaeMocTb k Mflcy, yMeHbiuaiOT 
BbiBapuBaHne MHCHbix cokob b npoLjecce 
npuroTOB/ieHMfl, KOTopoe, ecnn ero He 
npeAOTBpaTHTb, mojkst npHBecTH k noTepe Beca 
npoAyKTa. KpoMe Toro, BbiBapuBaHne MO>KeT 
npuBecTH k nonyneHMio HewenaTenbHoro 
BHeiuHero BHAa ynaKOBKH b Tex cnyMaax, KorAa 
HeooxoAHMa nneHKa Ana 

o6pa6oTKM/ynaKOBOHHafl nneHKa, KOTopan 
Aon>KHa ocTaBaTbCfl Ha npoAyKTe nocne 
o6pa6oTKM npn npoAawe m Mcnonb30BaHMM. 
3anBnweMbie nneHKM c hm3kom npunnnaeMocTbio 
k Macy HaxoAflT npuMeHeHne b cnyMaax 
o6pa6oTKH b nneHKe c ee yAanenneM, KorAa 
nneHKy o6biHHO yAannioT c ynaKOBaHHoro b Hefi 
npoAyKTa HenocpeACTBeHHO nocne 

npuroTOBneHna nnn nacTepn3ai^nn. npoAyKT 
nocne yAaneHMH nneHKM noABepraeTca 
AononHHTenbHoR o6pa6oTKe nnn noBTopHofi 
ynaKOBKe. nneHKM c HM3KOM npMnMnaeMocTbK) k 
wmcy HacTo^mero M3o6peTeHMn o6bNHO m Me jot 
3HeprnK5 noBepxHOCTH MeHee 33 ahh/cm. 

L(eHTpanbHbiM cnoti BbinonHneT c^yHKi^MK) 
ra303aiu^THoro cnon m o6ecneMMBaeT 
HeooxoAHMyK) sau^MTy ot KucnopoAa Ana 
KOHcepBupoBaHMfl ynaKOBaHHoro mnenvw. Oh 
AonKeH TaioKe o6ecneHMBaTb xopowMe 
onTMMecKMe CBoflcTBa npM OpMeHTMpOBaHMM 

paCTflrMBaHMeM, B TOM MMCne HM3KyK> MyTHOCTb, 

a TaiOKe noBeAeHMe npM pacTnrMBaHMM, 
coBMecTMMoe c OKpywaioLUMMM ero cnoRMM. 
>KenaTenbHO, hto6w ToniAMHa qeHTpanbHoro 
cnofl 6bina MeHee npM6nM3MTenbHO 0,45 mmji 
(10,16 mkm m 6onee npM6nM3MTenbHo 0,05 MMn 
(1,27 mkm) Ann npMAaHMfl >KenaeMO« 
co b m ecTM moct m paccMaTpMsaeMbix 
3KcnnyaTaijMOHHbix xapaKTepMCTMK, HanpMMep, 
OTHOcuVenbHoCH KMcnopoAHofi npoHMi^aeMOCTM, 
BennHMHbi ycaAKM, oco6eHHo npM hm3kmx 
TeMnepaTypax, npocTOTbi opMeHTMpoBaHMfl, 
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y cto ft m m boctm k paccnoeHMK) M OnTMHeCKMX 
cbomctb. (IpMeMneMa TonmwHa MeHee MeM 15%, 
HanpMMep ot 3 ao 13%, ot o6meM ToniAMHbi 
nneHKM. ripeAnoHTMTenbHO TaiOKe, mtoow 
ToniAMHa i4eHTpanbHoro cnon cocTaanflna 
npM6nM3MTenbHO MeHee 10% ot o6iAe« 
TonmMHbi MHorocnoMHOM nneHKM. 

UeHTpanbHbiR cnoi^ BKnKmaeT 3BOH, 
KOTopbiM KOHTponMpyeT KMcnopoAHyio 
npoHMi^aeMocTb nneHKM. flnfl CKoponopTfliqMxcn 
npoAyKTOB nMTaHMH KMcno po AHa 9\ 
npoHMuaeMocTb nneHKM A°n>KHa 6biTb CBeAena k 
MMHMMyMy. 06biMHbie nneHKM MMeioT 
KMcnopoAHyio npoHMqaeMocTb MeHee, MeM 
npM6nM3MTenbHOCTb 20 cm 3 /m 2 3a 24-HacoBOH* 
nepMOA npM AasneHMM 1 aTM, Bna>KHocTM 
B03Ayxa 0% m TeMnepaType 23 °C, 
npeAnoMTMTenbHO 15 cm 3 /m 2 , 6onee 
npeAnoHTMTenbHO MeHee new 10 cm 3 /m 2 . 

3BOH nonyMaK5T nyTeM rMAponM3a (MnM 
OMbineHMfl) 3TMneHBMHMn-aueTaTHoro 
cononMMepa m xopoiuo M3BecTHO, mto Ann Toro, 
HTo6bi npoAyKT 6bin 3Qbc})eKTMBHbiM oapbepoM 
Anfl MoneKyn KMcnopoAa, rMAPonM3-oMbineHMe 

Heo6XOAHMO npOBOA^Tb nOHTM nonHOCTbK), TO 

ecTb, no MeH biue^ Mepe, Ha 97% 
(Mcnonb30BaHne TaKoro npoAyKTa ABnneTcn 
TaiOKe npeAnoHTMTenbHbiM b HacTOflineM 
M3o6peTeHMM). 3BOH ABn«eTCfl 
npoMbiiuneHHbiM npoAyKTOM, BbinycKaeMbiM b 
BMAe cMonw c pasnMHHbiM npoqeHTHbiM 
co Ae p)Ka h Me m GTMneHa, m cyiAecTByeT np^Man 
saBMCMMOCTb Me>KAy coAepwaHMeM STMneHa m 
TeMnepaTypHOM nnaBneHMn. 

npM peanM3aL\MM HacTonu^ero M3o6peTeH ma 
KOMnoHeHT i4eHTpanbHoro cnofl, co Ae p>Ka m m m 
3BOH, MMeeT TeMnepaTypy nnaBneHMfl 
npM6nM3MTenbHO 175°C MnM HM>Ke. 3to 
flBn«eTC« xapaKrepMCTMKofl npoMbiujneHHbix 
MaTepManoB Ha ocHOBe 3BOH, MMetoiAMX 
coAep>Ka h m e aTMneHa npM6nM3MTenbHO 38% 
Mon. MnM Bbiiue. npMeMneMbie 
3BOH-nonMMepbi c coa© p>Ka h Me m aTMneHa 38% 
Mon. MMeK>T TeMnepaTypy nnasneHMn 
npM6nM3MTenbHO 175°C. C yBenMHeHMeM 
coAe p>Ka h m n oTMneHa TeMnepaTypa nnaBneHMn 
naAaeT. TeMnepaTypa nnaBneHMn 
npM6nM3MTenbHO 158°C cooTBeTCTByeT 
coAep>KaHMK) 3TMneHa 48% Mon. 
(IpeAnoHTMTenbHbie MaTepwanbi Ha ocHOBe 
3BOH 6yAyT MMeTb co Ae p>Ka iam e STMneHa 44% 
Mon. CononMMepbi 3BOH, MMeKDiAMe 6onee 
BbicoKoe coAep>KaHMe aTMneHa, TaiOKe mop/t 
6biTb Mcnonb30BaHbi, m o>KMAaeTcn, hto 
o6pa6aTbiBaeMOCTb m opMeHTMpoBaHMe Aon>KHbi 
6biTb nyniue, OAHaKO, ra3onpOHML^aeMOCTb, 
oco6eHHO OTHOCMTenbHO KMcnopoAa, MO>KeT 
CTaHOBMTbcn He>KenaTenbHo BbicoKoR Ann 
HeKOTopbix cnynaeB npMMeHeHMn b KanecTBe 
ynaKOBOHHoro MaTepMana, KorAa npoAyKT 
MyBCTBMTenen k pa3no>KeH m \o b npMcyTCTBMM 
KMcnopoAa. 

KonMHecTBO 3BOH B i4eHTpanbHOM cnoe 
Mo>KeT perynMpoBaTbCfl nyTeM cMeiueHMfl c 
Ha^noHOM b i^enflx M3MeHeHMfl napaMeTpoB 
opMeHTai^MM MnM ra3onpoHMi4aeMOCTM, 
HanpMMep, KMcnopoAHofl npoHMuaeMocTM, 
nneHOK HacTO«iAero m 306 peTeH m n . ToniAMHa 
L^eHTpanbHoro cnon Mo>KeT TaiOKe MeH^Tbcn 
npM6nM3MTenbHo ot 0,05 ao 0,30 MMn (1,3-7,62 
mkm). KpoMe Toro, xoTn npeAnoMTMTenbHO, 
MTo6bi qeHTpanbHbifl cno^ cocTOfln no cyiAecTBy 
M3 3BOH, B HacToniAeM M3o6peTe h m m 
AonycKaeTcn, hto MO)KeT npMcyTCTBOBaTb He 
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To/ibKo ao 20% Bee. HaftnoHa, ho m Apyrne 
BcnoMoraTenbHbie AooaBKM, b tom Mucne b 
u,eHTpanbHbi8 cnofi wioryT GbiTb AooasneHbi b 
HeGoribUJux KonnnecTBax nonMMepbi c u,enbio 
npeAHaMepeHHoro B03AetfcTBMH Ha cBoficTBa 
i^eHTpanbHoro cnoa, TaKne KaK 
ra3onpoHHL\aeMOCTb hhm BnarocTotfKOCTb. 

npn cMeiueHMH 3BOH-KOMnoHeHTa 
KncnopoA03au^MTHoro cnofl c HaBnoHOM 
npeAnoHTHTenbHbiM nonnaMHAOM Ana 3TO& 
cwiecu ABJiseTcn HafinoH 6/66. 

HafinoH 6/66 npeACTaBnneT co6ofi 
cononnMep HaKnoHa 6 m HaftnoHa 66. Ha&non 6 
npeACTaBJineT co6ofi 
nonMsncMnoH-KanponajcraM. Ha&non 66 
npeACTaBn«eT coootf nonuMep, nonyneHHbiB M3 
aAnnnHOBoii KucnoTbi m reKcaMeTMneHAwaMMHa. 

Hatfnon 6/66 npoM3BOAMTca pasnMHHbiMM 
KOMnaHn«Mn, b HeKOTopbix cnynaflx c 
pa3/inMHbiM npoueHTHbiM coAepKaHneM AByx 

MOHOMepOB, BepOflTHO, p33nMMHb!MM cnocooaMM 

ki, no-BHAUMOMy, c pa3nnMHbiMM napaMeTpaMn 
opueHTaunn. CneAOBaTenbHO, CBoficTBa 
paannMHbix cononMMepoB HaftnoH 6/66 MoryT 
MeHflTbca 3HaMMTGnbHo. HanpMMep, 
TeMnepaTypa nnaBneHUH yMeHbwaeTCH no Mepe 
yBennneHHfl coAepwaHHfl HatfnoHa 66 ot 5 ao 20 

MOJl.%. 

KorAa b KanecTBe nonnaMHAa b nonMMepHofi 
CMecu KncnopoAO-3aLAHTHoro cnoH 
ncnonb3yioTCH Apyrne Hatf/iOHa, TaKne KaK Tun 
6,12, to b qem-panbHOM cnoe nflTMcnoflHofl 
nneHKM no«Bn«K)Tcn MHoroHMcneHHbie re/in, a b 
HeKOTopbix cnynaflx o6Hapy>KMBaK>TCfl TpemMHbi. 
rioflBneHne renetf Mo>KeT GbiTb o6ycnoBneHO 
HeCOBMeCTMMOCTbK) 3BOH-HafinoH-6,12 mjim 
xnMUHecKMM B3a m MOAe flora Me m Me>KAy AByivw 
nonnMepaMH. TpetuMHbi, no-BMAMMOMy, 
pa3BHB3K3TCfl BcneACTBMe Toro, mto b npoLjecce 
opueHTai^nn cwiecb nonnMepoB pacrflrnBaeTcn 
HepaBHOMepHO. 3th MHoroHMcneHHbie reriki m 
TpeiijHHbi He>KenaTe/ibHbi b nneHKax, 
npeAHa3HaMeHHbix Ana npOMbimneHHoro 
npMMeHeHHfl b KaHeorae ynaKOBKM npoAyKTOB 
nMTaHHfl, h yKa3biBawDT Ha noTeHLji/ia/ibHoe 
HapyiueHMe u,enocTHocTM nneHKM h ee 
npoHUL^aeMocTH. 

npeAnoMTMTeribHbiM HaftnoHOM HBrmeTCH 
conoriMMep HaflnoH 6/66, nMe\ou\v\ft 
TeMnepaTypy nnaBneHMH npn6nM3HTenbHO 
1 95 °C, coAep>KaHne Ha3BaHHoro KOMnoHeHTa 
HaflnoH 6 npn6/iM3MTejibHO 85 moji.% m 
coAepwaHHe KOMnoHeHTa HaftnoH 66 
npn6nn3MTeribHO 15 moji. %, m KOTopbifl 
flBnaeTca KOMMepHecKMM npoAyKTOM 4>npMbi 
Allied Chemical Co. (Morristown. New Jersey, 
CL1JA), BbinycKaeMbiM noA ToproBbiM Ha3BaHneM 
CAPRON XTRAFOMjm 1539 F. 

L4eHTpanbHbi^ cnofi Aon>KeH cocTOHTb, no 
MeHbiueB Mepe, Ha 80 sec.% M3 3BOH m 
Heo6fl3aTeribHO MoweT coAep>KaTb 0-20 Bec.% 
HaflnoHa. Mcnorib30BaHMe oonbiuMX KonnnecTB 
HawrioHa (HanpMMep, 6onbwe, MeM 10% m b 
oco6eHHOCTM 6onbLue, MeM 20%) npHBOAHT k 
He>Ke/iaTeribHO BbicoKOM npOHHi^aeMocTH Ana 
KHcnopoAa. 

BTopoR h neTBepTbiM cnoH pacnonoaceHbi Ha 
KaacAoft CTOpOHe ueHTpa/ibHoro enow h npnAa»OT 
MHorocno^HO^ CTpyKType xopoujne 

Me>KcnoeBbie xapaicrepMCTHKH npunkinaHHfl. 
Xlio6o^ mjim o6a M3 3thx cnoeB TaK>Ke BHOCflT 
BKnaA b cnoco6HocTb k ycaAKe h/mjih b 
onTM^ecKHe CBO^CTBa 3anan«eMoi4 nneHKH. B 
cocTaB Ka>KAoro BToporo m MeTBepToro c/ioeB 
bxoaht, no MeHbweft* Mepe, 1 0% nepBoro 



conoriHMepa STuneHa h, no MeHbiueW Mepe, 
oAHoro C4-C3-ajibct>a-onec|)MHa > npkineM 
yKasaHHbii^ conoriHMep MMeeT nnoTHOCTb ot 
0,900 ao 0,915 t/cm 3 m MHAeKc paennasa MeHee 
5 1,0 rpaA/MMH. 3tot nepBbifl conoriMMep 
npeACTaB/ifleT co6o« nonn3Tn/ieH OMeHb hmsko^ 

nnOTHOCTM. 

noHflTue "noriMOTMneH oneHb hh3koP^ 
nnoTHOCTM" (nSOHn, VLDPE), KOTopwR MHorAa 
HasbiBawT noriMSTuneHOM yribTpaHH3KoR 

10 nnoTHOCTH (nSYHn, ULDPE), othocmtch k no 
cymecTBy nHHeftHbiM nonn3TnrieHaM, nMetou^nM 
nnoTHOCTki HM>Ke npn6jin3MTeribHO 0,915 
t/cm 3 m, BepoflTHo, ao 0,86 t/cm 3 m, no 
MeHbLuePi Mepe, OAHy TeMnepaTypy nnaBneHHH 
npH no, MeHbitieM Mepe, 90°C. 3to noHHTwe He 

15 oxBaTbiBaeT conoriMMepbi 3TnneHa m 
aribcpa-o/iec^MHa c nnoTHOCTbto HH»ce 
npn6nn3HTeribHO 0,90 t/cm 3 , HMeioiAMe 
3/iacTOMepHbie CBO^CTBa h HasbiBaeMbie 
snacTOMepaMM. HeKOTopbie snacTOMepbi TaioKe 

20 Ha3biBaK)TCfl, no MeHbtuefl Mepe, oahhm 
npon3B0AHTeneM KaK 

"sTMneH-aribc^a-oriecpHHOBbie nnacTOMepbi", ho 
ApyrHe npon3BOAHTenn xapaKTepn3yK)T IISOHn 
KaK 3TnneH-anbcf)a-onect)MH c nnacTOMepHbiMM 
CBOMCTBaMM. OAHaKo, KaK 6yAeT noKa3aHO HH>Ke, 

25 3TnneH- anb<J>a-one4)HHOBbie snacTOMepbi mjim 
nnacTOMepw MoryT c ycnexoM ncnonb30BaTbCfl 
b HacToaLAeM M3o6peTeHHM b KanecTBe 
BTopocTeneHHoro KOMnoHeHTa b HeKOTopbix 
cnoflx paccMaTpHBaeMo^ MHorocno^Hoi^ 
nneHKM. noH^TMe nSOHn He BKn^onaeT 

30 nMHe^Hbie nonM3TMneHbi hm3koW nnoTHOCTM 
(JinSHn, LLDPE), KOTopwe MMeioT nnoTHOCTb b 
MHTepBane 0,915-0,930 t/cm 3 , ho 
noApa3yMeBaeTC«, mto JinSHn MO>KeT 
Heo6«3aTenbHO noAMeujMBaTbca b oamh MnM 

35 6onee cnoeB. nonMMepbi, OTHOCAiAMecfl k 
riSOHn, MoryT GbiTb M3roToaneHbi paanMHHbiMM 
cnoco6aMM, BKniOMan nonyseHMe b pacTBope 
MnM b nceBAOO>KM>KeHHOM cnoe c 
Mcnonb30BaHMeM pa3nMHHbix KaTann3aTopoB, b 
TOM HMCne TpaAMl^MOHHblX KaTanM3aTopoB 

40 UMrnepa-HaTTa c wecTKofl reoMeTpMefl 
eAMHMMHoro yMacTKa MnM MeTannoL4eHOBbix 
KaTanM3aTopoB. 

K n30Hn OTHOCflTca cononMMepbi (b tom 
MMcne TepMononMMepu) STMneHa c 
anbcfia-onecpMHaMM, oGbiMHO c 1-6yTeHOM, 

45 1-reKceHOM MnM 1 -oicreHOM, m b HeKOTopbix 
cny^aflx TepnonMMepw, TaKMe KaK TepnonMMep 
STMneHa, 1- 6yTena m 1-reKcena. Cnoco6 
nonyMeHMfi riSOHfl onMcaH b EBponeCtaKofl 
naTeHTHoCH nyGnMKa^MM 1 20503, KOTopan 
BKnioMeHa b AaHHoe onMcaHMe b KanecTBe 

ou 

cnpaBOHHoro MaTepnana. 

HanpMMep, onMcaHHbie b naTeHTe CLLJA N 
4640856 (Ferguson et al.) m b naTeHTe CLUA N 
4863769 (Lustig et al.) FISOHfl MoryT 6biTb 

MCnonb30BaHbl B 6MaKCMnbHO OpMeHTMpOBaHHbJX 

55 nneHKax m oGnaAaiOT npeKpacHbiMM cso^CTBaMM 
b cpaBHeHMM c nneHKaMM, coAep>Kau4MMM 

nriSHfl. K T3KMM npeKpaCHblM CBOMCTBaM 

OTHOcnTCfl 6onee BbicoKan ycaAKa, 6onee 
BbicoKafl npoHHOCTb npM pacTfi>KeHMM m 6onee 
BbicoKafl ycTOMHMBOCTb k nporanaM. 
60 K npMeMneMbiM IISOHn othocatcfi 

nonMMepbi, npoM3BOAMMbie 0MpMaMM Dow 
Chemical Company, Exxon Chemical Company 
n Union Carbide Corporation. 

B cocTaB BToporo m MeTBepToro cnoeB TaioKe 
bxoamt, no MeHbiue^ Mepe 10% BToporo 
cononMMepa 3TMneHa c 4-18% BMHMnoBoro 
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scfMpa nnn smKunaKpunaTa h, no MeHbiuefl 
Mepe, 10% MOAMct)HUnpoBaHHoro aHrHAPWOM 
TpeTbero cononHMepa c, no MeHbiueB Mepe, 
oahhm anb0a-onea>HHOM, BHHnnoBbiM aqbnpoM 
nnn ariKunaKpHJiaTOM , a TaiOKe ot 0 ao 30% 
MeTBepToro cononHMepa STi/meHa c, no 
MeHbiueft Mepe, oahhm C 3 -C 8 - 
anbqba-oneqbHHOM, hmokhahm nnoTHOCTb MeHee 
MeM 0,900 r/cM 3 h TeMneparypy nna&neHHn 
weHee MeM 85°C. npeAnoHTHTenbHbiM BTopbiM 
cononMMepoM nBnneTcn 
3TMJieHBHHnnaMeTaTHbiM cononHMep. 

BbipaweHHe M 3TnneHBkiHnnaL4eTaTHbiM 
cononHMep" (3BA), KOTopoe ncnonbsyeTcn b 
AaHHOM onncaHHH, othochtch k cononHMepy, 
nonyMeHHOMy H3 STHneHa h BHHHnaqeTaTa, rAe 
3BeHb«, no/iyneHHbie H3 3THneHa (MOHOMepHbie 
3BeHbn) npucyTCTBytoT b cononnMepe b 
3HaHHTenbHbix KonnnecTBax (no secy), a 
3BeHbfl, nonyneHHbie H3 BUHnnai^eTaia 
(MOHOMepHbie 3BeHbfl), npucyTCTByioT b 
conojiMMepe b HesHaHHTenbHbix KonHMecTBax 
(no Becy). 

CoCTaB BTOporO CnOfl MOKeT 6blTb 

nAeHTMMeH nnn MoweT oTnnHaTbcn ot cocTaBa 
MeTBepToro cnon b npeAenax napaMeTpoB 
onncaHHofi Bbiwe CTpyicrypbi. HanpHMep, 
KOHKpeTHbie ncnonb3yeMbie nepBbifi, BTOpofl h 
TpeTHfl nonnMepbi MoryT OTnnHaTbcn ot OAHoro 
cnon k ApyroMy nnn mop/t 6biTb mbcthmho nnn 
nonnoarbio oAHHaKOBbiMH, nnn MoryT 

npHCyTCTBOBaTb B OA^HaKOBblX win B 

pa3/iMMHbix KOJinnecTBax. TaiOKe 

Heo6H3aTenbHbiw neTBepTbin nonnMep h APyrne 
MHrpeAneHTbi, He Tpe6yeMbte b cooTBeTCTBUM c 
HacTOflii4HM M3o6peTeHneM, mop/t 
npucyTCTBOBaTb b oahom hhh b o6ohx cnonx, a 
OTHocuTenbHaa Tonw,HHa Ka>KAoro cnon MO>KeT 
MSMeHHTbCH. npeAnoHTMTenbHO btodoh cnofi 
MacTo Ton me, neM neTBepTbift cnotf Ann Toro, 
MTo6bi noMMMo xopowefi cnoco6HOCTM k ycaAKe 
o6ecneHMTb BbicoKne Bnaro3amMTHbie CBoficTBa. 
Heo6n3aTenbHbin neTBepTbifi KOMnoHeHT MacTo 
Ha3biBaroT -nnaCTOMepoM". 

("lepBbifl cononHMep nio6oro H3 BToporo n 
MeTBepToro cnon nnn ooohx MoxeT cocTaannTb 
ot 10 ao 70% Ka>KAoro cooTBeTCTByioii^ero cnon. 
BTopofi cononHMep nio6oro H3 BToporo h 
MeTBepToro cnon nnn ooohx cnoeB MoweT 
cocTaBn^Tb ot 10 ao 40% Ka>KAoro 
cooTBeTCTByiomero cnon. TpeTHfi cononHMep 
nto6oro H3 BToporo h MeTBepToro cnon nnn 
ooohx cnoeB MOweT cooraBnnTb ot 10 ao 60% 
KawAoro cooTBeTCTByKDiAero cnon. HeTBepTbiB 
cononHMep nio6oro hs BToporo h MeTBepToro 
cnon nnn o6ohx cnoeB Mo>KeT cocTaBnnTb no 
MeHbiueR 1 0% Ka>KAoro cooTBeTCTByioii^ero 
cnon. 

flnTbifi cnon o6ecnennBaeT MexaHHMecKyio 
npoHHocTb, cnoco6HOCTb k ycaAKe, 
ycTofiMHBocTb k HCTHpaHHM h npennTCTByeT 
nporopaHMto wsa b npoLjecce TennoBOfl CBapKH. 
3tot nnTbi^ cnoft o6bNHO nBnneTcn AOCTaTOHHO 
ToncTbiM, HToObi ooecneMHTb CTeHKaM 
ynaKOBOMHofi nneHKH ocHOBy, cnoco6HOCTb k 
ycaAKe h npoMHocTb npH yAap© Ann Toro, mto6w 
oHa BbiAep>KHBajia ycaAOHHyw opneHTaunK>, 
AaaneHMe pyK, HCTHpaHHe h onepam^K) no 
ynaKOBKe npoAyicra. B KanecTBe BHeLUHero 
noBepxHocTHoro cnon nneHKH nnTbiK cnon 
oOecneHMBaeT >KenaeMbif^ mnHi^eBbi^ BHeujHH^ 
bha none3Ho, KorAa nnTbii^ cno^ coAep>KHT no 
MeHbiiiefl Mepe 30%, npeAnoMTHTenbHO no 
MeHbiuefl Mepe 40% nepBoro cononHMepa 
3TnneHa c He6onbLUMM KonMHecTBOM OAHoro wnw 
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HecKonbKHX C4-C8-anb0a-onecf>HHOB, KOTopufl 
Mo>KeT o6ecneMHBaTb 3aiAHTy ot napoB boaw h 
kotopwh npennTCTByeT npoHUKHOBeHHK) Bnarw. 
BbicoKHe anaro3aiAMTHbie cBo^CTBa 
Heo6xoAHMbi, mto6w HcicnioHHTb noTepio Beca h 
He>KenaTenbHoe BbicwxaHMe Bno>KeHHoro 
nniAeBoro npoAyKTa. 3tot nepBbiR cononHMep 
HMeeT nnoTHOCTb ot 0,900 ao 0,915 t/cm 3 h 
HHAeKc pacnnaBa MeHee 1,0 rpaA/MHH h ero 
MacTo Ha3biBaK)T naOHn. 

rinTbiC^ cnot^ AononHHTenbHO coAep>KHT no 
MeHbiue^ Mepe 10% Bee. BToporo coonriHMepa 
STnneHa c 4- 18% (H3 pacneTa Ha Bee BToporo 
cononHMepa) BHHHnoBoro acj^npa hjih 
ariKHnaKpHriHTa. (HpeAnoMTHTenbHO stot BTopofl 
cononHMep BKntonaeT 3BA. Heo6n3aTenbHO b 
nnTbi« cnoft BKnionajoT ot 0 ao 30% TpeTbero 
cononHMepa sTnneHa h no MeHbiue^ Mepe 
OAHoro C3-C 8 -anbct>a-oneqbHHa, HMe»oiAero 

nnoTHOCTb MeHee 0,900/r/cM 3 h TeMnepaTypy 
nnaaneHHn MeHee neM 85 °C. TpeTH^ 
cononHMep nacTO Ha3biBaioT "nnaCTOMepoM" h 
oh MO>KeT HMeTb pacnpeAeneHHe no cpeAHHM 
MoneKynnpHbiM BecaM (M yJM n ) MeHee 3, 
HanpHMep, npn6nH3HTenbHO 2. 

TexHonornnecKHe Ao6aBKH, TaKHe KaK Ao6aBKH, 
noHH>KaK)iAHe TpeHHe, Ao6aBKH, 

npennTCTByKDU^ne cnnnaHHio h t.A-, mop/t 6biTb 
BBeAeHbi b nnTbiH cnon, a TaiOKe h b Apyrne 
cnon. TaKHe TexHonorHMecxne aoGsbkh o6biHHO 
Hcnonb3yiOT b KonH^ecTBax MeHee 10% h 
npeAnoMTHTenbHO MeHee 5% ot Beca cnon. 
npeAnoHTHTenbHotf TexHonorHHecKon A°6aBKOft 
Ann Hcnonb30BaHnn bo BHeuiHeM cnoe nneHKH 
nBnneTcn qbTopsnacTOMep. YKa3aHHbie Bbiwe 
HHrpeAneHTbi cMeiuHBatcT BMecTe h 
SKCTpyAnpyKDT c nonyneHneM oahopoaho 
CMeiuaHHoro cnon, HMetou^ero xopoujyK) 
npoHHOCTb, o6pa6aTbiBaeMOCTb, BbicoKHe 
xapaicrepHCTHKH ycaAKH h xoponiHe onTHHecxne 
CBOHCTBa, BKniOHan BbicoKH^ 6necK. KpoMe Toro, 
TpeTHH cononHMep bhocht oco6bifl BicnaA b 
AOCT H>Ke H H e XOpOLUHX OnTHHeCKHX cbo^ctb h 

xopoLuefi ycaAKH. none3HO, KorAa nnTbi^ cnofi 
Mo>xeT cocTonTb no cyiMecTBy H3 nepBoro h 
BToporo cononHMepoB c Ao6aBneHHeM nnn 6e3 
Ao6aBneHHn TpeTbero cononHMepa h c 
Ao6aBneHHeM Heoonbuioro KonnnecTBa (MeHee 
10%) TexHonorMHecKOH Ao6aBKM. 

MHorocnoi^Han nneHKa HacToniAero 
H3o6peTeHHn MoweT 6biTb H3roTOBneHa 
o6biMHbiMH cnoco6aMH, BKnKNan, HanpHMep, 
oTnHBKo^ nneHKH nepe3 u^enb nnn 3KCTpy3He« c 
pasAyBKoi^, ho npeAnoMTHTenbHO ee nonynaMDT b 
npoi^ecce opneHTai^HH, ocoOeHHO npn ycnoBHnx 
nonyneHHn nneHKH, KOTopan AaeT TennoByto 
ocaAKy npn 90°C h HH>Ke. HanpHMep, 
ynaKOBaHHbifl nniAeso^ npoAyKT, OKpy>KeHHbi« 
nneHKOH, &atou\eft Tennosyio ycaAKy b 
cooTBeTCTBHH c HacTonu^HM H3o6peTeHHeM, 
6yAeT xopoiuo npnnnnaTb k nneHKe Aa>Ke nocne 
BCKpbiTHn ynaKOBKH. naKeTbi, He Aatou^ne 
ycaAKy, HMefOT TeHAeHi^HK) oTnaAaTb ot ctopoh 
Bno>Ke h h o ro npoAyKTa nocne pa3repMeTH3auHH 
h npn yMbiiuneHHO^ nnn npn cnyna^HOM 
BCKpwBaHHH. nocne oTAeneHHn nneHKH ot 
noBepxHocTH Bno>KeHHoro HSAennn KHcnopoA 

HaHHHaeT KOHTaKTHpOBaTb C nOBepXHOCTbK) 

HSAennn h nyBCTBHTenbHbie npoAyKTbi, TaKHe 
KaK BeTHHHa, MoryT nopTHTbcn. HeKOTopbie 
nneHKH h naKeTbi npeAiuecTByioiAero ypoBHn 
n pe ACTa Bn n k>t co6o« ynaKOBKH, He t\a\ou\we 
ycaAKy, h Ann hhx xapataepeH HeAOCTaTOK, hto 
npHBOAHT k nopne nnu^eBbix npoAyKTOB h 
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nonaneHMK) otxoaob, KorAa mx McnonbsyioT Ann 
ynaKOBKM cKoponopTniuMxcn npoAyKTOB 
nMTaHMH. 

FlnTMcnofiHan nneHKa no M3o6peieHHio 
MO>KeT 6biTb M3roTOBJi8Ha nyTeM 
cos kct py flu po b a HUfl Bcex cnoeB oAHOBpeMeHHO, 
HanpMMep, no MeioflUKe, onMcaHHofi b naTeHTe 
CUJA N 4448792 (Schirmer), nnn c noMombio 
MeTOflMKn HacnaMBaHMfl, KOTopan onucaHa b 
naieHTe CUJA N 3741253 (Brax et al.)c 
nonyneHMeM oTHOcmeribHo Tonororo 
nepBUHHoro MHorocnotfHoro SKCTpyflaTa nnn b 
bma© nnocKoro nonoTHa, MnM npeAnoMTMTenbHO 
b Bufle pyKaBa. 3to nonoTHO MnM pyKaB 
opneHTnpy»OT nyTeM pacTnn/iBaHMn npn 
TeMnepaTypax opueHTai^nn, KOTOpbie o6biMHO 
Hn>Ke TeMnepaTyp nnaBneHMn ocHOBHbix 
nonnMepoB, cocTaanniomMX Ka>KAbifi 
opneHTnpyeMbi^ cnofi. OpueHTai^nn 
pacTwrnsaHneM MO>KeT 6biTb ocymecTBneHa 
pa3/iMMHbiMn n3BecTHbiMn cnocobaMM, 
HanpMMep, pacrnwKOM b pa Me, KOTopan o6biHHO 
ncnonb3yercfl Ann opneHTai4nn nonoieH, nnn 
nyTeM xopoiuo M3BecTHoft TexHonornn 
3axBaMeHHoro ny3bipn nnn ABofiHoro nysbipn 
Ann opueHTaunn pyicaBHbix nneHOK, KOTopan, 
HanpMMep, onucaHa b naTeHTe CUJA N 3456044 
(Pahlke). B Ta«oft pyKaBHOfl TexHonornn 
GKCTpyAnpoBaHHan nepBMMHan nneHKa, 
BbixoAnman H3 ronoBKH pyKaBHoro sKCTpyflepa, 
oxna>KAaeTcn , cnniomMBaeTcn m 3aTeM 
npeAnoMTMTenbHO opMeHTMpyeTcn nyTeM 
noBTopHoro HarpeBaHMn m 3anonHeHn« 
B03AyxoM c o6pa30BaHneM pacTRHyToro 
BTopuHHoro ny3bipn, KOTopwCi CHOBa oxna>KAaioT 
n cnjiK)inuBaK>T. ripeAnoHTMTenbHbiMn nBnnioTcn 
6naKcnaxibH0 pacmHyTbie nneHKM. OpueHTaL^mo 
b nonepenHOM HanpaaneHMM (l~lnH) 
ocymecTBJiHK>T nyTeM sanonHeHMn B03AyxoM c 
LjenbK) paAnanbHoro pacmrMBaHMn HarpeToR 
nneHKM, KOTopyio 3aTeM oxnsw<AaK3T, HTo6bi 
3a<$>MKcnpoBaTb nneHKy b pacTnHyTofi cfcopMe. 
OpueHTai^nio b HanpaBneHMM BbipaooTKM 
MaiuMHbi (HB) npeAnoMTMTenbHO ocymecTBnnioT 
c ncnonb30BaHneM Ha6opa npn^cHMHbix BanKOB, 
BpaujaiomMxcn c paanHHHOfi CKopocTbK), MTo6bi 
pacT^HyTb nrin BbiTnHyTb pyKaB nneHKM b 
HanpaBneHMM Bbipa6oTKM MaiuMHbi, 

nocpeflCTBOM Mero AOCTuraeTcn yA^MHeHMe b 
3tom HanpaBneHMM, KOTopoe qbMKCMpyeTcn 
nyTeM oxna>KAeH m h . OpMeHTai4Mn MO>KeT 6biTb 
BbinonHeHa mjim b oahom HanpaBneHMM MnM b 
o6omx HanpaaneHMnx. npeAnoMTMTenbHO 
nepBMHHbif^ pyKaB OAHOBpeMeHHO pacTnrMBaioT 
b AByx HanpaBneHMflx - paAManbHO (b 
none pen hom HanpaBneHMM) m npoAonbHO (b 
HanpaBneHMM Bbipa6oTKM MaiuMHbi) c 
nonyneHMeM MHorocnoMHOM nneHKM, KOTopan 
AaeT TennoByio ycaAKy npM TeMnepaTypax HM»<e 
TeMnepaTyp nnasneHMn ochobhwx nonMMepHbix 
KOMnoHeHTOB, HanpMMep, npM TeMnepaType 
90 °C m HM)Ke. AKCManbHo pacTnHyTbie, b 
oco6eHHOCTM 6MaKCManbHO pacTnHyTbie nneHKM, 
KOTopbie "AaioT TennoByio ycaAKy" b tom 
3HaHeHnn, b kotopom 3TO noHHTMe ncnonb3yeTcn 
b AaHHOM onMcaHMM, MMe»OT no MeHbiueM Mepe 
10%-HyK) ecTecTBeHHyjo ycaAKy npM 90°C (aha 
6MaKCManbHo pacrnHyTbix nneHOK 10% KaK b 
HanpaBneHMM Bbipa6oTKM MaiuMHbi (HB), TaK m b 
nonepenHOM HanpaBneHMM (rinH)). 

B coot BeTCTB m m c M3o6peTeHMeM, Ann 
nonyneHMn MHorocno^Hbix nneHOK c bwcokoR 
HM3KOTeMnepaTypHofi ycaAKo^ oamh MnM 
HecKonbKO cnoeB n«TMcno(iHOM nneHKM mop/t 
6biTb opueHTupoBaHbi MnM oAHOHanpaeneHO MnM 
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6MaKCManbHO nyTeM aKCManbHoro pacTnrMBaHMn 
npM AOCTaTOHHO HM3KMX TeMnepaTypax. TaKMe 
MHorocnoflHbie nneHKM, AaKDiuMe BbicoKyjo 
ycaAKy, MMeioT no MeHbiueM Mepe 10%-Hyto 
ycaAKy no MeHbiueM Mepe b oahom 
HanpaBneHMM npM 90°C, ho npeAnoMTMTenbHO 
ohm MMeioT no MeHbiueM Mepe 20%-Hyto ycaAKy 
npM 90 °C no MeHbiuefi Mepe b oahom 
HanpaBneHMM (npeAnoMTMTenbHO b o6omx 
HanpaBneHMnx) m npeMMymecTeeHHO MoryT 
MMeTb no MeHbiueM Mepe 30%-Hyto ycaAKy npM 
90°C no MeHbiueM Mepe b oahom HanpaBneHMM, 
m npeAnoMTMTenbHO ohm MMeioT no MeHbiueM 
Mepe 20-HyK) ycaAKy KaK b HanpaaneHMM 
Bbipa6oTKM MaixiMHbi, TaK m b nonepeMHOM 
HanpaBneHMM, m oco6eHHO npeAnoMTMTenbHO 
ohm MMeioT no MeHbiueM Mepe 10%-Hyio ycaAKy 
npM 74 °C KaK b npoAonbHOM, TaK m b 
nonepeMHOM HanpasneHMnx m npeAnoMTMTenbHO 
no MeHbiueM Mepe 15%-Hyio ycaAKy (Oonee 
npeAnoMTMTenbHO no MeHbiueH Mepe 
npM6nM3MTenbHO 20%-Hyio) no MeHbiuefl Mepe b 
oahom HanpaBneHMM npM 74°C. 

Cnoco6 OT>KMra, c noMOU^bK) KOToporo 
©MaKCManbHo pacTAHyTbie nneHKM, Aatotune 
TennoByK) ycaAKy, HarpeearaTcn npM 
KOHTponMpyeMOM pacT«)KeHMM Ann yMeHbiueHMn 
MnM orpaHMMeHMn BenMMMHbi ycaAKM, xopoiuo 
M3BecreH b AaHHOM oGnacTM. EcnM Heo6xoAMMo, 
to nneHKM HacTonu^ero M3o6peTeHM« MoryT 6biTb 
OTO>K>KeHbi c nonyneHMeM 6onee hm3ko« 
BenMMMHbi ycaAKM, KOTopan HeooxoAHMa Ann 
AaHHO^ TeMnepaTypw. CTeneHb BbiTnrMBaHMn b 
npouecce opMeHTai^MM Aonxona 6biTb 
AOCTaTOMHoK Ann nonyMeHMn nneHKM c o6m,eM 
TonmMHoK npMGnM3MTenbHO ot 1,0 ao 4,0 Mun 
(25,4-101,6 mkm). CTeneHb BbiTnrMBaHMn b HB 
oobiHHO cocTaBnneT 2 1/2 -6 m CTeneHb 
BbiTnrMBaHMn b nnH TatoKe o6biMHO cocTaBnneT 
2 1/2-6. npMeMneMa o6iAan CTeneHb 
BbiTnrMBaHMn (BbiTnrMBaHMe b HB, yMHOKeHHoe 
Ha BbiTnrMBaHMe b npH) npM6nM3MTenbHO 6 
1/4x-36x. 

npeAnoMTMTenbHbiM cnoco6oM 
qbopMMpoBaHMn MHorocnoMHOM nneHKM 
nanneTcn cos KCTpy ah pOBa h m e nepBMMHoro 
pyKaBa, KOTopbi^ 3aTeM 6MaKCManbHO 
opMeHTMpyioT MeTOAOM, aHanorMMHbiM MeTOAy, 
xopoiuo onMcaHHOMy b ynoMMHaBiueMcn BbiLue 
naTeHTe CUJA N 3456044, rAe nepBMMHbiM 
pyKaB, BbixoAniMM^ M3 ronoBKM SKCTpyAepa, 
pa3AyBaioT BOSAyxoM nyTeM noAaMM o6*beMa 
B03Ayxa, oxna>KAaioT t cnnioii^MBaioT m 3aTeM 
opMeHTMpyioT npeAnoMTMTenbHO nyTeM 
noBTopHoro pa3AysaHMn B03AyxoM c 
nonyneHMeM BTopMMHoro pyKaBa, Ha3biBaeMoro 
"ny3bipeM", c noBTopHbiM narpeBaHMeM ao 
TeMnepaTypHoro MHTepBana opMeHTat^MM 
(npoTnrMBaHMn) nneHKM. OpMeHTai4M>o b 
HanpaBneHMM BbipaGoTKM MaiuMHbi 

ocymecTBnnKOT nyTeM npoTnrMBaHMn MnM 
BbiTnrMBaHMn pyKaBa nneHKM, HanpMMep, c 
noMoii^bio napbi BanMKOB, KOTopue ABMraiOTcn c 
paanMMHbiMM ckodoctrmm, a opMeHTau^Mio b 
nonepeMHOM HanpaBneHMM (nnH) nonynaioT 
nyTeM paA^anbHoro pacuiMpeHMn ny3bip«. B 
npMBeAeHHbix npMMepax Bee nnTb cnoeB nneHKM 
6binM cosKCTpyA^poBaHbi b BMfle nepBMMHoro 
pyKaBa, KOTopbiA 3aTeM npM Bbixofle M3 ronoBKM 
oxnsoKAaioT nyTeM onpbicKMBaHMn 
BOflonpoBOflHOM boaom. 3tot nepBMMHbiM pyKaB 
3aTeM CHOBa Harpe b3k>t c noMOLAbio 
paflMai^MOHHoro HarpeBaTenn c 
AononHMTenbHbiM HarpeBOM ao TeMnepaTypw 
BbiTnrMBaHMn (TaioKe Ha3biBaeTcn TeMnepaTypo^ 
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opM6HTaL\nn) Ann 6naKCnaribHoR opweHTaLinn, 
ocymecTBnneMofl c noMombio B03AywHoB 
noAyiiJKH, KOTopaa caiwa HarpeTa 3a cneT 
npoxo>KAeHHfl Mepea HarpeTyio nopucTyio Tpy6y, 
pacnonoweHHyio KOHi^eHTpunecKH BOKpyr 
ABVDKymerocfl nepBHHHoro pyKaBa. Oxna>KAeHne 
ocymecTB/inioT c noMombio KOHi^eHTpuMecKoro 

B03AyLiJHOrO KOJlbL^a. 

B npeAnoMTHTenbHOM cnoco6e 

M3roTOBJieHn« nneHOK no M3o6peTeHHio cmojiw \a 
n»o6bie BcnoMoraTenbHbie Ao6aBKH bboaht b 
SKCTpyAep (oowmho oawh 3KCTpyA©p Ha cnofi), 
rAe CMonbi nnacTuc^ni^npyioT pacn/iaaneHneM 
npi/i HarpeBaHnn n 3aTeM noAaioT k 

3KCTpy3HOHHOft (HJ1M C03KCTpy3HOHHOfi) TOflOBKe 

Ann 0opNinpoBaHMn pyKaBa. TeMnepaTypbi 
aKCTpyAepa m tojiobkm o6bNHO 3aBkicnT ot 

KOHKpeTHO^ CMO/lbl MJ1M CMOJlCOAepjKail^HX 

CMecefl, KOTopwe AOJDKHbi 6biTb nepepa6oTaHbi, 
n npweMfieMbie TeMnepaTypHbie nHTepBa/ibi Ann 

npOMblUJJieHHblX CMOJl XOpOUJO M3BeCTHbl B 

AaHHOft o6nacTH, win ohh MoryT 6biTb B3nTbi H3 
TexHunecKnx 6*ionneTeHetf, BbinycKaeMbix 
npon3BOAHTennMM cmoji. TeMnepaTypbi 
o6pa6oTKM MoryT MeHnTbcn b 3aBHCMMOCTn ot 
Apyrux Bbi6paHHbix napaMeTpoB. Oahbko mowho 
o>KHAaTb nonaneHne pa3JiHHHbix BapnamoB, 
KOTopwe 3aBncnT ot tbkhx <J)aKTopoB, KaK 
H3MeHeHnn b BbiGpaHHofl noriHMepHofl CMone, 
ncnorib30BaHne Apyrux cmoji, nanpuMep, b 
cMeceBbix mjih b nHAHBHAya/ibHbix cnoax 
MHorocnoflnofi nneHKH, wcnonbsyeMbitf 
npon3BOACTBeHHbi^ npOLiecc h ncnonb3yewoe 
o6opyAOBaHMe, a TaioKe Apyrvie 
TexHonornMecKvie napaMeTpw. ToMHbie 
TexHonornMecKMe napaMeTpw, BKnioHan 
TeMnepaTypbi npoi^ecca, kbk npeAnonaraeTcn, 
MoryT 6biTb ycTaHOBneHbi KBanncfcuunpoBaHHbiM 
b flaHHOM ooriac™ cneL^nanncTOM 6e3 
npoBeAeHun m3jimujhmx aKcnepuMeHTOB. 

KaK M3BecTHO b AaHHO^ o6nacTH, CBO&CTBa 
CMon MoryT 6biTb MOAnc£vmnpoBaHHbi nyTeM 
CMeuueHHH AByx hjih bonee cmod u 
noApaayMeBaeTcn, hto pa3nnHHbie CMonbi MoryT 
6biTb npuMeniaHbt b OTAeribHbie cnon 
MHorocnofiHofl nneHKM nnn AOoaB/ieHbi b 
KasecTBe oTAeribHbix cnoeB. TaKkie CMOJibi 
BK/iKDMaiOT cononnMepHbie cMoribi 

3THJieHHeHaCbllMeHHblX cno>KHbix 30MpOB, B 

ocoSeHHOCTM cono/iMMepw BMHHnbHoro 3cfenpa, 
TaKne KaK STMneHBUHnnaqeTaTbi (3BA) huh 
Apyrvie cno?KHO-30npHbie nonnMepw, 
nonnaTuneH OMeHb HM3Koti nnoTHOCTM (DSOHn), 
riHHefiHbifl nofiktsTkineH hh3koH nnoTHOCTM 
(/lriSHR), nojiMSTuneH hhskoH nnoTHOCTH 
(nOHn), nonnsTuneH BbicoKofl nnoTHOCTn 
(nSBII), HaflrioH, uoHOMepw, nonnnponnneHbi 
MJiM nx cMecn. TaKne n Apyrne CMonbi MoryT 

6blTb CMewaHbl C nOMOU4bK> XOpOLLIO H3BeCTHblX 

cnocxD6oB c ncnonb30BaHneM npoMbiujrieHHbix 
6apa6aHOB, CMecwTenefi nnn npncnoco6neHH^ 
Ann nepeMeujMBaHnn. TaioKe, ecnn sto 
Heo6xoAHMO, b nneHKe MoryT 6biTb BBeAeHbi 
xopoujo n3BecTHbie Ao6aBKn, TaKne KaK 
TexHonornnecKne Ao6aBKM, m t. a. h hx CMecn. 

B HeKOTopbix npeAnoMTHTenbHbix sapnaHTax 
M306peTeHnn npeAnoHTMTeribHa nonepeHHan 
cuiHBKa BcePi nneHKM Ann pacujupeHun 
MHTepBana TennoBO^ cBapKM. CiuuBKy 
npeAnoHTHTe/ibHo npoBOAnT nyTeM o6nyMeHnn 
3/ieKTpoHHbiM jiyMOM npn A03MpOBKe, no 
MeHbiue^ Mepe, npn6nn3WTenbHo 2 MerapaAa 
(MpaA) n npeAnoHTHTe/ibHO b HHTepBane ot 3 
AO 8 MpaA, xoTn moxho ncnorib30BaTb m 6onee 
BbicoKne A03bi. 06nyMeHne Mo>KeT 6biTb 
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ocymecTBneHO Ha nepBWMHOM pyxaBe wnn nocne 
6naKCnanbHot^ opueHTaunn. nocneAHee TaK 
Ha3biBaeMoe nocr- oGnyneHne nanneTcn 
npeAnoHTHTeribHbiM n onucaHO b naTeHTe CLUA 
N 4737391 (Lustig et al.). ripeHMymecTBO 
nocT-o6nyMeHnn coctout b tom, mto o6pa6oTKe 
noABepraeTcn OTHOckiTenbHO TOHKan nneHKa 
BMecTo OTHocnTeribHo ToncToro nepBkiMHoro 
pyKaBa, mto CHM>xaeT 3aTpaTbi SHeprnn, 
Heo6xoAKMbie Ann AocTM^ceHun Tpe6yeMoro 
ypoBHfl o6pa6oTKM. 

C APyroM CTopoHbi, nonepeMHan cwuBKa 
MO>xeT 6biTb AOCTumyTa npn Ao6aBneHwn 
xnMnnecKoro ciiJHBaiomero areHTa nnn npn 
ncnonbsoBaHUM o6nyMeHnn b coMeTaHkiki c 
ycKOpHTeneM nonepeMHoK cujubkh, 

Ao6aBnneMbiM OAHOMy nnn k HecKoribKMM 
cnonM, HanpkiMep, KaK 3to onucaHo b naTeHTe 
CUJA N 4055328 (Evart et al ). Han6onee nacTO 
ncnonb3yeMbiMH ycKopnTe/inMM nonepeHHO^ 
ciiikiBKn flannioTcn opraHMHecKkie nepoKcuAbi, 
TaKne xaK TpMMeTunnponaH m TpnMeTMnaKpnriaT. 

3tm CBO^CTBa KenaTeribHbi Ann 
ynaKOBaHHbix c ycaAKOM npoAyxroB nMTaHun, 
tskhx xaK >KapeHoe Mnco, rpyAKVi AOMaujHe^ 

nTHL^bl M BeTHMHa, KOTOpbie MyBCTBMTeribHbl K 

oeecL^BeMMBaHMio m nopne b npucyTCTsnn 
KHcnopoAa. 

CneAyiomne npMMepw h cpaBHHTenbHbie 
npuMepbi npkiBeAeHbi c i^enbio no^CHeHkin 
Hacronu^ero M3o6peTeHnn. 

3KcnepnMeHTaribHbie pe3ynbTaTbi n 
cBowcTBa, npiiBeAeHHbie b npi/iMepax, nonyMeHbi 
c noMOU^bio cneAyioLi^MX MeTOAOB ncnbiTaHUM 
uriM no cyo^ecTBy aHanornMHbix MeTOAOB, ecriH 
sto He oroBopeHO cxxj6o. 

npeAen npoHHOCTH npn pacTnweHHM: ASTM 
D-882, MeTOA A. 

YAriMHeHMe, %: FSTM D-882. MeTOA A. 

MyTHOCTb: ASTM D-1 003-52. 

BnecK: ASTM D-2457, npn yrne 45. 

1% ceKymMtf MOAynb: ASTM D-882. MeTOA 

A. 

CKopocTb nponycKaHun ra30o6pa3Horo 
KHcnopoAa (0 2 cnp): ASTM D-3985-81 . 

CKopocTb nponycKaHkm napoB BOAbi 
(nBCnp):ASTM F-1 249-90. 

ConpoTUBneHHe pa3Anpy no 

EribMeHAopct>y:ASTM D-1 992. 

Kann6p (Tonu^MHa):ASTM D-2103. 

I/Iha©kc pacnnaBa: ASTM D-1 238. YcnoBun 
E (190°C) (3a ncKJiKDHeHneM nonnMepoB Ha 
ocHOBe nponnneHa (coAep>xaHkie C3 6onee 
50%), KOTopwe McnbiTbiBaioTcn b ycnoBunx L 
(230°C). 

TeMnepaTypa nnaaneHun: ASTM D-3418. 
fln4>c{)epeHi4nanbHan CKaHnpyioLi4an 
KanopuMeTpiifl (flCK) npn ckopocth HarpeBa 

5 °C/MMH. 

noBepxHOCTHan sHeprwn (Hanpn>xeHne npn 
cMannBaHUM): ASTM D-2578- 84. 

BenMMMHbi ycaAKu: Be/iMMUHbi ycaAKM 
onpeAennioT nyTeM M3MepeHnn ecTecTBeHHoi^ 
ycaAKH KBaApaTHoro o6pa3ua c pa3MepoM 
ctopohw 10 cm, norpy>xeHHoro b BOAy c 
TeMnepaTypoW 90°C <nnn npn yKasaHHoft 
TeMnepaType, ecnn OHa APyran) Ha 5 ceK. Us 
KOHKpeTHofi nneHKM, KOTopan Aon>KHa 6biTb 
ncnbiTaHa, Bbipe3aioT MeTbipe o6pasi4a. 
06pa3Ubi Bbipe3aiOT b cpopMe KBaApaTOB c 
AnwHOfi 10 cm B HanpaB/ieHMM Bbipa6oTKM 
MawHHbi m AnMHoR 10 cm b nonepeMHOM 
HanpaB/ieHMki. Ka>KAbi^ o6pa3ei^ nonHOCTbio 
norpy>KaK)T na 5 ceK b BOAnHyio BaHHy c 
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TeMnepaTypoM 90°C (nnn c APyrofl yKa3aHHofi 
TeMnepaType, ecnn OHa oTnMMaeTcn). 3aTeM 

06pa3l^bl H3BfieKaK)T M3 BaHHbl M H3MepflK)T 

paccTOflHue Me>KAy KOHLjaMM AaBiuero yca^cy 
o6pa3U,a KaK HB, Tan m b nnH. Pa3HMi^y MexcAy 
n3MepeHHbiM paccronHMeM Aasiuero ycaAKy 
oopasua m nepBOHaManbHbiMH 10 cm yMHOKafOT 
Ha 10 h no/iynaioT npouem- ycaAKH Ana o6pa3ua 
b KaKAOM HanpaBneHMM. YcaAKy neTbipex 
o6pa3UOB ycpeAHfiKDT h nonynajoT cpeAHee 
3HaneHne ycaAKM AaHHoro o6pa3u,a nneHKM b 
HanpaBJieHnn BbipaooTKM MaujMHbi m b 
nonepeMHOM HanpasneHMM. Hcnonb3yeMbifi b 
AaHHOM onucaHnn tgpmmh "nneHKa, Aaioujan 
TennosyK) ycaAKy npvi 90°C" o3HanaeT, hto 
nneHKa uwieeT ecTecTBeHHyio BennnnHy ycaAKM, 
no MeHbiuefl Mepe, 10%, no MeHbwefl Mepe b 
oahom HanpaBneHMH. 

ycvinne ycaAKu: YcMnMn ycaAKM nneHKM 
npeAcraanneT cooom ycunne nnn HanpnweHMe, 
KOTopoe HeooxoAMMO Ann npeAOTBpameHMn 
ycaAKM nneHKM, m onpeAenneTcn Ha oSpasi^ax, 
npuroTosneHHbix M3 Ka>KAO& nneHKM. Hape3a»OT 
neTbipe o6pa3ua nneHKM ujmpmhoA 1 a»o&m (2,54 

CM) M AnHHOR 7 AK5&MOB (17,8 CM) B 

HanpaBJieHnn Bbipa6oTKU MaujMHbi m lumpmhoA 1 
AkoHm (2,54 cm) m AnnHO« 7 ak>&mob (17,8 cm) b 
nonepeMHOM HanpasneHnn. OnpeAenniOT m 
3anncbiBa»OT cpeAHKJio TO/iiMUHy nneHKM. 
Ka>KAbi^ o6pa3eu, nneHKM 3aTeM 3aKpennnK>T 
Me>KAy AByMn 3axnMaMn, HaxoAnmMMMcn Ha 
paccTonHHM APyr ot APyra 10 cm. Oamh 3a>KMM 
HaxoAHTcn b cpMKCMpoBaHHOM nojio^ennn, a 

APyroH COeAMHeH C TeH30MGTpHMeCKM M 

Aar-iHKOM. 3aKpenneHHbiK o6pa3eu, nneHKM m 
3a>KHMbi norpy>KaioT Ha 5 ceK b cMnMKOHOByio 
MacnnHyio BaHHy, KOTOpan mmsgt nocronHHyio 
noBbiujeHHyio TeMnepaTypy. B TeneHMe 3Toro 
nepHOAa 3anncbiBa»oT ycunne b rpaMMax npM 
noBbiweHHOfl TeMnepaType. B KOHU,e 3Toro 
npoMe>KyTKa BpeMeHM o6pa3eu, nneHKM 
M3BneKaK>T M3 BaHHbi m AaK>T eMy oxnaAHTbcfl ao 
KOMHaTHOtt TeMnepaTypbi, nocne nero 
3anncbiBatOT yc^nMe b rpaMMax npn KOMHaTHOtt 
TeMnepaType. Yc^nMe ycaAKu Ann o6pa3u,a 
nneHKM onpeAenntoT no cnenytomeMy 
ypaBHeHMK), rAe pesyribTaT BbipaxeH b rpaMMax 
Ha TOJiu^kiHy nneHKM b MMnnx (r/Mnn): 

YcMJine ycaAKu (r/Mnn) = F/T 

rAe F npeAcraBnneT cooofi cuny b rpaMMax, 
a T - cpeAHioio Toniu,MHy o6pa3upB nneHKM b 
MMnnx. 

MHTepBan MMnynbCHOft CBapKn: npn ou,eHKe 
HHTepBana MMnyjibCHoR cBapKn onpeAenwioT 
npneMneMbie MHTepBanbi Hanpn>KeHH^ Ann 
HMnynbCHofi cBapKn nnacTMKOBbix nneHOK. 
Hcnonb3yioT na6opaTopHyto CBapHyK) MaiunHy 
Sentinel Model 12- 12AS, npon3BOAHMyio 
4)npMO« Packaging Industries Group, Inc. 
(Hyannis, Massachusetts, CUJA). 3Ta MaujuHa 
An« HMnynbCHofi csapKn o6opyAOBaHa 
3aMeHneMO^ CBapHot^ neHTofi Ann ynaKOBOMHoR 
MauJUHbi MapKH Multivac AGI00. JleHTa 
nocTaB/iReTcn 4)npMoK Koch Supplies (Kansas 
City, Missoun). ripn npoBeAeHnn stoto onbiTa 
M3 pyKaBHoft nneHKM Bbipe3aK)T ABa oGpasi^a 
LunpuHO^ 4 AK)MMa (10,16 cm) (b nonepeMHOM 
HanpasneHUki). klMnynbCHan CBapHan MaujuHa 
o6opyAOBaHa perynnTopaMU noTOKa 
oxna>KAaK)U4e^ cpeAbi, nMnynbcoB Hanpn>KeHHfl 
v\ BpeMeHki, a TaioKe AaaneHkin cBapHbix 
CTep>KHeK. 3th peryn«Topbi, 3a HCKnioHeHHeM 
peryn^Topa MMny/ibca HanpJDKeHHn, 
ycTaHOB/ieHbi na cneAywiAHe ycnoBun: 

0,5 ceKyHA - MMny/ibc BpeMeHu (TonbKO Ann 



BepxHeii neHTbi); 

2,2 ceKyHAbJ - BpeMn oxna>KAeHHfl; 

50 4>yHTOB/KB.A»oflM (345 KRa) - AaeneHMe 

3a>KMMOB; 

0,3 ran/iOHa/MHH (Ih/mmh) - Ann noTOKa 
5 oxna>KAaiou4eW boaw c TeMnepaTypo^ 
npn6riM3MTeJibHO 75°F (22°C). 

Oahh o6pa3eL\ CKnaAbiBaiOT BABoe Ann 
ncnonb3oaaHnn npH onpeAeneHMM 
MMHkiManbHoro HanpnaceHHH cBapKH. TaKoe 
10 cKnaAbiBaHMe HMwmpyeT CKnaAbiBaHne, 
KOTopoe MO>KeT BCTpenaTbcn b npoi^ecce 
o6bNHbix onepaMHft no cBapKe naKeTOB. 
Cno>KeHHbift o6pa3ei^, KOTOpbiK MMeeT neTbipe 

JIMCTa MJ1M MaCTH n/ieHKH (HUXe Ha3blBaK)T 

"jiMCTOBbiMH MacT«Mn"), noMemaioT b CBapHyio 

15 MaujHHy m MeTOAOM npo6 h oujhdok 
onpeAenniOT MHHHManbHoe nanpn>KeHkie, 
Heo6xoAHMoe Ann Toro, HTo6bi CBapHTb HM3 
AByxjiMCTOBbix Hacrefl Apyr c APyroM. 

3aTeM onpeAennioT MaKCHManbHoe 
Hanpn>KeHne Ann o6pa3i4a, MMeiomero 

20 AsyxnucTOBbie nacTM, nyTeM pa3Mem,eHnn b 
cBapHoP^ MaiukiHe m aKTUBupyn CBapHO^ 
cTep>KeHb. 06pasei4 nneHKM BpyMHyio TnHyT c 
ycvinneM npn6nn3MTenbHo 0,5 4)yHTOB (0,225 Kr) 
h onpeAenniOT HanpnKeHkie, npM kotopom He 
npOHcxoA^T nporopaHkin Hnn 3HaMHTenbHoro 
pa3pyujeHnn repMeTMMHoro ujBa. 

ripoBepKa npOHHOCTM repMSTHHHoro ujBa 
Hape3aiOT nnTb OAHHaKOBbix o6pa3UOB 
nneHKH ujmpmho^ 1 a»oWm (2,54 cm) h no 
MeHbUjei^ Mepe 5 a*o&mob AnHHO^ (77 cm) c 

30 nacTbK) CBapHoro ujBa ujnpnHOfi 1 a»o^m (2,54 
cm), KOTopbifi pacnonaraeTcn nocepeA^He m 
nonepeK. l~lpOTUBonono>KHbie KOHt^eBbie nacTki 
o6pasi4a nneHKH 3aKpennniOT b 
npoTMBonoJio>KHbix sa>KMMax b KaMepe npn6opa 
Instron 4501 Universal Testing Instrument c 

35 peryjiHpyeMofi TeMnepaTypofl. flo Havana 
McnbiTaHkin nneHKy 3aKpennnioT b Tyro 
HaTnHyTOM xopoiuo pacnnaaneHHOM cocTonHHM 
Me>KAy 3a>KHM3MH 6e3 pacTn>KeHnn. flBepuy 
ncnbiTaTenbHoPi KaMepbi 3aKpbiBaK0T u KaMepy 
HarpeBaKJT ao TeMnepaTypbi onbiTa, npw 

40 kotopom npn6op npMXOAHT b Ae^CTBue M 
npoTnrMBaeT n/ieHKy nepe3 3a>KHMbi 
nepneHAHKynnpHO k CBapHOMy ujBy c 

paBHOMepHO« CKODOCTbK) 5 AlOfiMOB B MHHyTy 

(127 cm/mmh) ao noBpe>KAeHnn nneHKM 
(pa3pyujeHnn nneHKM MnM ujBa, MnM paccnoeHMn 
m HapyujeHMn i^enocTHOCTM nneHKM). H3MepntoT 
n 3anncbiBaK)T 3HaMeHne b 4>yHTax. npn kotopom 
npoMcxoAMT pa3pbiB. HcnbiTaHMe noBTopniOT 
Ann nnTM o6pa3i^oB m onpeAennioT cpeAHee 
3HaMeHne (b c^yHTax). 

50 EcnM He oroBopeHO oco6o, to MMnynbCHbte 
CBapHbie UJBbi, McnbiTbiBaeMbte Ha npoHHOCTb, 
nonynaioT c Mcnonb30BaHMeM o6opyAOBaHMn, 
onMcaHHoro Bbiuje npM onMcaHMM McnbiTaHMn no 
onpeAeneHMK) MHTepBanoB MMnynbCHOft c Bap km 
c aHanorMHHbiMM napaMeTpaMM perynMpyrau^MX 

55 ycrpoMCTB, ho npM BpeMeHM oxna>KAeHMn 
npn6nn3MTenbHo 8 ceK. 

npyTKOBbie CBapHbie iubw Ann pasnMMHbtx 
McnbiTyeMbix nneHOK nonynaioT aHanorMHHo 
Apyr Apyry c McnonbsOBaHMeM ycTaHOBOMHbix 
napaMeTDOB 500 °F (260 °C) m BpeMeHM 

60 3aflep>KKM 0,5 ceK. 

Ae4)opMau,tin csapHoro ujBa 
TecT no oqeHKe Aec^opMauMM CBapHoro ujBa 
AO noBpe>KAeHMn npeAHasHaneH Ann 
ycKopeHHoro mo Aen m po sa h m n ycnoBMfi 
o6pa6oTKM b nneHKe c i^enbio onpeAeneHMn 
conpoTMBneHMn CBapHoro uJBa noBpeweHMio 
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m/mjim noTepe u,enocTHocTM o6pa6aTbiBaeMOtt 

n/ieHKM BO BpeMeHH. B 3TOM MCnblTaHMM M3 
OAHOPl MflM HeCKOXIbKVIX OAMH3KOBO 3ananHHbix 

runeHOK Hape3aK)T nnTb o6pa3u,0B wnpnHofi 1/2 
A,K)MMa (12,7 mm), npuneM pa3pe3bi AenatoT 
nepneHAMKynnpHO cBapHOMy niBy TaK, hto 
Ka>KAbiA us oopaaLioB nneHKM BKnjoMan wob 
lUMpMHoft 1/2 A>otfMa (12,7 mm) m no 5 ajo^mob 
(12,7 cm) nneHKM c KawAofl ctopohw wBa. 
nonynatOT o6pa3u,bi, KawAwfi M3 KOTopbix MMeeT 
AnnHy 10 ak>8mob (25,4 mm) m ujupuHy 1/2 
AK>«Ma (12,7 mm) CO CBapHbIM iubom, 
pacnonoKeHHbiM nocepeflMHe. 

ripOTMBOnOJ10)KHyiO BepXHJOK) M HM>KHK)K> 

AnnHHbie Mac™ o6pa3Lia nneHKM, coAepwamero 
pacnonoweHHbiM b i^eHTpe cBapHOM wob, 

HaAe>KHO npHCOeAHHWIOT K COOTBeTCTByKDLLIMM 

n/iocKMM Kpene^KHbiM nnacTHHaM, KOTopwe 
pacnonarawTcn no wMpMHe KOHi^a nneHKM. 
BepxHMfl nneHOMHbiW 3a>KHM npMKpennnioT k 
Kpene>KHOMy 3a>KMMy, TorAa KaK k HMWHeMy 
3a>KHMy npncoeAHHRK)T rpy3 (ao o6uj,ero Beca 
npn6jiM3MTenbHO 1 (feym" (454 r) ). Harpy>KeHHbiM 
3a>KMM m hmhchkho MacTb nneHKH, BKnjonan 
yMacTOK cBapHoro ujBa, norpywaioT b 
L^upKynfli^MOHHyK) Bamny c boaom\ TeMnepaTypa 
KOTopoCi noAaep>KMBaeTcn npn 165 °F (74 °C). 
YMacTOK CBapHoro tuBa nneHKM pacnonaraK>T 
npn6nn3MTe/ibHO Ha 2-3 A*oflMa (5,08-7,62 cm) 
HH>Ke noBepxHOCTM boaw m nonocKy nneHKM c 
npuKpenneHHbiM rpy30M ycTaHaBnMBaraT 
nepneHAMKynnpHO noBepxHOCTM boan. nocne 
norpyweHMn b BOAy 3anycKaioT TatfMep m 
oTMeMa»OT BpeMfl, npn kotopom rpy3 naAaeT, 
yKasbiBan Ha pa3pbiB CBapHoro lubs nneHKM 
m/m/im Ha noTepio ee 140/1 octhoctm . 3a nneHKOM m 
BecoM Ha6/iK)AaiOT HenpepbiBHo b TeneHne 
nepBbix 15 MMHyr, a 3aTeM npoBepmcr, no 
MeHbiijeft Mepe, Ka>KAbie 15 MkmyT ao 
cyMMapHoro BpeMeHM McnbrraHMR 1 80 mmh. 
OnpeAennioT cpeAHee 3HaMeHne aha nnTM 
o6pa3upB. TaioKe 3anucbiBaioT MUHMMaribHbie v\ 
MaKCHManbHbie 3HaneHMfl Ha rpynnbi o6pa3UpB. 

CneAy(OLi^ne npMMepu m cpaBHMTenbHbie 
npuMepw npkiBeAeHbi Ann noncHeHMn 

M306peTeHMfl. 

Bee npkiBeASHHbie HM>Ke npkiMepbi 
KOMno3vii4ki^ nneHOK, ec/iki He oroBopeHO ocooo, 
nonyneHbi c ncnonb30BaHneM o6opyAOBaHi/m v\ 
cnoco6a onucaHHoro b naTem-e CL1JA N 3456044 
(Pah ike), b kotopom npeAdaaneH cnocoo" 
ABO^Horo nysbipn cosKCTpysMOHHoro Tuna, a 
TaioKe b coot BeTCT bum c npuBeAeHHbiM Bbiixie 
noApo6HbiM onucaHneM. Ecnn He oroBopeHO 
ocooo, to npoueHTbi npeACTaBnnioT cooofl 
eecoBbie npou,eHTbi. 

npuMepw 1-6. B npMMepax 1-3 nonyMaiOT 
Tpn 6naKcnanbHO BbiTflHyTbix, abkmumx 
TennoByio ycaAKy MHorocnoflHbie nneHKM no 
M3o6peTeHHfo. Cnon Ka>KAoR MHorocnoflHofi 
nneHKM cooKCTpyAMpyjOT m SMaKCManbHO 

BblTRrMBaiOT B COOTBeTCTBMM npOU,eCCOM 
pyKBBHOM OpMeHTai^MM C03KCTpy3MOHHOrO TMOa. 

npMMepaMM 1-3 npeACTaBnnioT co6om 
n^TMcno^Hbie nneHKM. OAHaKO HacTonu^ee 
M3o6peTeHMe TaKxe npeAnonaraeT 

niecTMcno^Hbie nneHKM m nneHKM c oonbLUMM 
HMcnoM cnoeB. Mnorocno^Hbie nneHKM no 
M3o6peTeHMK) mop/t BKnfOHaTb AononHMTenbHbie 
cnoM MnM nonMMepw Ann Ao6aBneHMfl b cnoM 
MnM MOAMQ^MKai^MM paanMHHbix CBOMCTB 
nonynaeMoK nneHKM, T3kmx KaK cnocoGHocTb k 
TennoBOM CBapKe, Me>KcnoMHaR aAresMn, 
npMnMnaHMe k n o Be px h octm nMineBoro 
npoAyKTa, cnoco6HOCTb AasaTb ycaAKy, ycMnMe 



ycaAKM, HeCMMHaeMOCTb, yCTOflHMBOCTb K 

npoKanbiBaHMJO, npMroAHocTb Ann HaHeceHMfl 
HaAnMceR, >KecTKOCTb, ra30- m BOAOsau^MTHbie 

CBOMCTBa, yCTO^MMBOCTb K MCTMpaHMK) M 

onTMMecKMe CBOMCTBa, TaKMe KaK 6necK, 
5 MyTHocTb, OTcyTCTBMe nMHM«, npo>KMnoK MnM 
reneBbix o6pa30BaHM«. 3tm cnoM MoryT GbiTb 
nonyneHbi n»o6biM npMeMneMbiM cnocoeoM, 

BKniOHafl C03KCTpy3MK), 3KCTpy3MOHHOe 

HaHeceHMe noKpbiTMn n naMMHupoBaHMe. 
1Q fln« npMMepoB 1-3 Mcnonb3y»oT oamh 
SKCTpyAep Ann Ka>KAoro cnon m 
nnacTMcpMi^MpyeMbie HarpeBaHMeM CMonbi M3 
Ka>KAoro SKCTpyAepa BBOAnT b nnTMcnoflHyjo 
ronoBKy cosKCTpyAepa cnMpanbHO^ c>opMbi, M3 

KOTOpO^ CMOnbl C03KCTpyAMpy»OT npM 

15 OTHOLueHMM Tonu^MHbi cnoeB 

nepBblM/BTOpOM/TpeTMMVHeTBepTblM/nnTblM 

npn6nn3MTenbHO 16:43:11:9:21. 

B npMMepax 1 -3 cMony MnM CMecb CMon Ann 
KajKAoro cnon noAaioT M3 3arpy30MHO« bodohkm 

B npMCOeAMHeHHblR OAHOUJHeKOBbl^ 3KCTpyAep, 

20 rp,e CMona M/MnM CMecb CMon noABepraK)Tcn 
TennoBOM nnacTMC^MKaqMM m SKCTpyAMpy lOTcn 
Mepe3 nnTMcnoi^Hyio ronoBKy cosKCTpyAepa 
cnMpanbHoft c>opMbi b nepBMHHbiR pyKaB. 
TeMnepaTypa i^nnMHApa GKCTpyAepa Ann 
TpeTbero (cpeAHero) cnon cocTaBnneT 

25 npM6nM3MTenbHO 350-400°F (1 77-204 °C); Ann 
nepBoro (BHyTpeHHero) m BToporo 
(npoMe>KyTOHHoro) cnon TeMnepaTypa 
cocTaBnneT npM6nM3MTenbHo 300 °F (149°C); 
Ann neTBepToro (npoMe>KyTOMHoro) cnon 

30 TeMnepaTypa cocTaBnaeT npM6nM3MTenbHo 
340 °F (171°C) m Ann nnToro (BHeuJHero) cnon 
TeMnepaTypa paBHa npM6nM3MTenbHO 
330-340 °F (166-1 71 °C). TonoBKa GKCTpyAepa 
MMeeT Konbi^eBoe BbixoAHoe OTBepcTMe c 
AMaMeTDOM 3 AiofiMa m 3asopoM 0,060 AK)MMa 
(7,62 x 0,152 cm). TeMnepaTypHbifl npocJ)Mnb 
ronoBKM cosKCTpyAepa ycTaHasnMBaiOT 
npM6nM3MTenbHO ot 340°F ao 410°F 
(171-210 °C). 3KCTpyAMpoBaHHbi« 
MHorocno^HbiK nepBMHHbi^ pyKaB oxna>KAa»oT 

40 nyTeM onpbicKMBaHMn xctioahom BOAonpOBOflHOM 
boaom (npn6nn3MTenbHO 7-14°C). 

Oxna>KAeHHbiM nepBMHHbiM pyKaB 
pasrna>KMBaioT nyTeM nponycKaHMn nepe3 napy 

npM>KMMHblX BaJlMKOB, CKODOCTb KOTOpblX 

perynMpyeTcn, mto6w cysMTb nepBMHHbifi pyKaB 
45 Ann ycTaHoaneHMn o Kpy >kh oct m pyKaBa MnM 
nnocKoK LUMpMHbi. B npMMepax 1-3 nony^aiOT 
pa3rna>KeHHbiW pyKaB c nnocKoW lumpmhoH 4 1/8 
A>o^Ma (10,5 cm). OxnawAeHHbift pa3rna>KeHHbiM 
nepBMHHbi^ pyKaB cHOBa HarpeBaioT, 
5Q 6naKcnanbHo pacrnrMBaK)T m oxnawAaiOT. 

OxnaxAeHHyio nneHKy pasma>KMBaioT m 
* 6MaKCManbHO pacTnHyTyio m 6MaKCManbHo 
opMeHTMposaHHyio nneHKy HaMaTbiBaioT Ha 
6apa6aH. HamweHue b nanpaaneHMM 

Bbtpa60TKM MaiiJMHbl (HB) MnM COOTHOUJeHMe 

55 opMeHTai^MM cocTaBnneT npM6nM3MTenbHo ot 
3,7: 1 ao 3,8: 1, a o6pa30BaHMe ny3bipn b 
nonepeHHOM HanpaBneHMM (nnH) MnM 
COOTHOUJeHMe opMeHTai^MM cocTaBnneT 
npM6nM3MTenbHO ot 2,8:1 ao 2,9:1 Ann scex 
nneHOK. TeMnepaTypa BbiTnrMBaHMn MnM 

60 TeMnepaTypa opMeHTau,MM HM>Ke M3BecTHO^ 
TeMnepaTypbi nnaBneHMn Ann Ka>KAoro 
opMeHTMpyeMoro cnoa m Bbinie, neM 
TeMnepaTypa nepexoAa cnon b cTeKnoo6pa3Hoe 
cocTonHMe. TeMnepaTypa BbiTnrMBaHMn 
ckopoctm HarpeBa m oxna>KAeHMn ny3bipn m 

COOTHOtlieHMn OpMeHTaUjMM OSblMHO noA^MpaioT 
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TaK, HTOObl MaKCMMa/lbHO nOBblCHTb 

cTa6nnbHocTb ny3bipn m nponycKHyio 
cnoco6HOCTb, HTo6bi nonynHTb wenaewioe 
pacTfirMBaHMe nnn opMeHTau,wjo. nonyneHHbie 
n/ieHKn npMMepoB 1-3, MMeiouine cpeAHHfi 
Kann6p 2,5-2,7 (cm, Taonumy 2), HBJiaioTcq 
6naKCnanbHO opueHTMpoBaHHbiMH m wweioT 
npeKpacHbm bhsluhum bma. 

nneHKH ripuwiepoB 4 n 5 n3roTOBneHbi c 
McnonbaoBaHneM o6nyHeHi/m oneiapoHHbiM 
nynoM npn 4 MpaA b cooTBeTCTBHW c M3BecTHbiM 
cnoco6oM An« nonyMeHHR nonepeHHofi cujhbkh 
nocne opnem"au>iu, oco6eHHo nonwviepHoro 
BToporo m MBTBepToro KneeBoro cnoa \a 
BHeiUHero (n«Toro) nonwviepHoro cnon. nneHKH 
npniwepoB (4 m 5) TaioKe o6pa6oTaHbi KopoHHbiM 
paap^AOM An« Toro, mo6bi nepBbifi cnofl 
o6naAan cnoco6HOCTbio nprninnaTb k 
6enoKCOAep>KaLMMM npoflyirraM nwTaHHfl, TaKHM 
KaK Mflco. Tarae "npuriMnaHne k Mflcy" HMeeT 
3HaMeHne b Tex cnywaflx, KorAa b npoi^ecce 
KyjiMHapHotf o6pa6oTKM nnn nacTepi/i3au,un b 
naKeie HeobxoAHMO yAepwaTb MHCHbie cokh. 
3to Ha3biBaeTc« npeAOTBpameHkieM 
"BbipaBHHBaHnw", npu kotopom KapMaHbi >Knpa 
mjim cokob MoryT npuBOAHTb k He>KenaTenbHOMy 
BHeiuHeMy bhay, noTepe cokob m noTepe Beca. B 
Apyrux cnynaflx (nacTo Ha3biBaeMbix 
"KynnHapHaa o6pa6oTKa h CAupaHwe") 
Heo6xoAHMo, HTo6bt naKeT Mor 6biTb nerKO 
yAaneH c npoAyKTa nocne ero npuroTOBneHMH 
nnn nacTepn3aunn; b cnynae raKoro 
np^MeHeHMfl nneHKa He o6pa6aTbiBaeTC* 

KOpOHHbIM pa3p^AOM H BHyTpeHHMM CJIOM 

npenMyiMecTBeHHO He npunnnaeT k 
3aKfiK)HeHHOMy b naKeie npoAyicry nnTaHM«, 
HanpuMep, k Mflcy. I~lpn TaKHX Bapnam"ax 
Mcnonb30BaHMfl pa6oHki^ MoaceT nerKO yAa/iMTb 
naKeT nocne oo"pa6oTKM Ann npoBeAeHun 
nocneAytometf o6pao"OTKW Ann noBTopHofi 
ynaKOBKH npoAyKTa aha po3HHHHOfl npoAaww 
nnvi Ann npuMeHeHnn. 

Bo Bcex ripuwiepax 1-3 nepBbift cnofl 

(KOTOpbltf npeACTaBJlfleT COOOil BHyrpeHHMDK) 

noBepxHOCTb pyKaBHofl nneHKM) coctoht H3 
CTaTMCTMMecKoro cononwwepa nponuneHa n 
STwneHa, nMeiou4ero TeivinepaTypy nnaaneHi/m, 
onpeAeneHHyK) c noMOiUbK) ACK 133°C, 
nnoTHocTb 0,895 r/cM 2 , hha©kc pacnnaBa 5 
rpaA^MMH, ki KOTopbiPl BbinycKaeTca b 
npoMbiiuneHHOCTH noAToproBOkl MapKofl Eltex P 
KS 409 cpupMoPl Solvay & Cie of Brussels 
(Benbrnfl). B npwviepax 1, 2 m 3 nepBbifl cnofi 
BKnionaeT cooTBeTCTBeHHo 100%, 90% m 80% 
Bee. CTaTHCTHHecKoro cononnMepa 3TnneHa \a 
nponuneHa u 0%, 10% h 20% Bee. Knen Ha 
ocHOBe Xiri3Hn. KnePl Ha ocHOBe JinSHn 
npeACTaBiineT co6oPi sKCTpyAkipyeMyio 
CBfl3biBaKomyio cjioM CMony Ha ocHOBe 
MOAM<fcnu,npoBaHHoro KaynyKOM, 
MOAUcpni^MpoBaHHoro aHrHApnAOM JiMHeklHoro 
nonnsTuneHa hh3koPi nnoTHOCTM, HMejou^yK) 
cneAyK>mne CBoPlcTBa: nnoTHocTb 0,912 t/cm 3 , 
HHAeKC pacnnaBa 1 ,5 rpaA/w^H, TennocToPiKOCTb 
no BuKa 98°C, TeivinepaTypa nnaB/ieHun 
npn6"nn3HTeribHo 125°C; oh npoAaeTcn noA 
ToproBoft MapKoPI Plexar PX380 cf>npMoPj 
Quantum Chemical Corporation (Cincinnati, 
Ohio, CUJA). 

riflTbifl cnoPl npuMepoB 1-3 (KOTopbiB 
npeACTaanneT co6oPl bhbujhhdk) noBepxHOCTb 
pyKaBa nneHKM) coAep>KMT 

3TnneH-aribct)a-ojie4>HHOBbikl cononnMep oneHb 

HH3KOM nriOTHOCTM, KOTOpblPl npOAaeTCfl CjDMpMOM 

Dow Chemical Company (Midland, Michigan, 



CUJA) noA ToproBoW MapKOPI Attane XU 
61509.32, KOTopbifl npeACTaB/ineT co6o& 
conoriMMep STuneHa n OKTeHa-1 , UMeiomufi 
MHAeKC paennaea npn6nn3HTe/ibHO 0,5 rpaA/MHH 
n nnoTHocTb npn6nM3MTexibHO 0,912 t/cm 3 c 

5 TennocToPiKOCTbJO no BuKa 95°C m 
TeMnepaTypokl nnaaneHHfl npM6/iH3HTeribHo 
122 oq TaioKe b nnTOM cnoe npucyTCTByeT 
cononnMep aTkineHa h BMHunaL^eTaTa (3BA) b 
KanecTBe KOMnoHeHTa civiecu cmoji. TaKoR 3BA 

10 npoAaeTcn cJ)npMOM Exxon Chemical Company 
(Houston, Texas, CUJA) noA ToproBbiM 
Ha3BanneM Escorene LD 701.06 u nwieeT 
cneAyKJiAne CBoC^CTBa: coAepwaiAHe 
BHHnnau,eTaTa 10,5%; nnoTHocTb 0,93 t/cm 3 ; 
HHAeKC pacnnaBa 0,19 rpaA/MHH; TewmepaTypa 

15 nnaaneHun npn6nn3HTenbHo 97°C. B ripHMepax 
1, 2 n 3 cocTaBbi nRToro (BHeujHero cnon) 

HAeHTHHHbl H BKniOMaiOT 70,6% 

3TMneH-anb(fra-onect>MHOBoro cononnMepa, 
KOTopw^ CMeujaH c 25% 3BA-cononnMepa m 
2q 4,4% sec. TexHonon/mecKOft Ao6aBKM, 
noHM>Kajou4e^ TpeHMe, KOTopan npoAaeTCfl noA 
ToproBbiM Ha3BaHneM Ampacet 100031 cpupMO^ 
Ampacet Corp. (Tarrytown, New York, CUJA). 

B ripuwiepax 1-3 BTopoR \a neTBepTbifi 
(npoivie>KyTOHHbie) cnon npeACTaBnnjoT co6o« 

25 OAHHaKOBbie CMeCH, KOTOpbie COCTOflT H3 17,5% 

cononnMepa 3BA, ncnonb3yeMoro b nnTOM 
cnoe, c 42,5% Toro )Ke nonMSTMneHa oneHb 
hh3ko^ nnoTHOCTM, KOTopbi^ ncnonb3yeTCfl B 
nflTOM cnoe n 40% to« >Ke 3KCTpyAnpyeMo« 
CBfl3biBaiou4e^ Kneeso^ cMonbi Ha ocHOBe 

30 MOAn4>ni4npoBaHHoro Kay^yKOM, 

MOAHC^MmiposaHHoro aHrnApnAOM nnHe^Horo 
nonMSTuneHa hh3kom nnoTHOCTH 

(Plexar 8 PX380), KOTopaa ncnonb30Banacb b 
nepBOM cnoe. BTopoCi m MeTBepTbifi cnon 

35 Ka>KAoro npuMepa 1-3 no cymecTBy HAeHTMHHbi, 
3a ncicniOHeHneM Toro, mto neTBepTbie cnon 
npuMepoB 1-3 TOHbUje coot BeTCT By kd ll\ m x 
BTopbix cnoeB. 

B npMMepax 1-3 KeuKAbifi L^eHTpanbHbif^ cnof^ 

COCTOHT \A3 CMeCM OMbineHHOTO 

40 sTuneHBMHunai^eTaTHoro cononMMepa (3BOH) c 
Ha^noHOM b cooTHOujeHMM 90:10 (sec. %). 
nepBMHHyK) cwiecb nonynaiOT npn CMeujeHnn 
90% 3BOH c 10% HaCtnoHa. 3Ty nepBUHHyra 
CMecb 3aTeiw Ao6aBnflKDT b 3arpy30HHyjo 
BopoHKy SKcrpyAepa Ann 3KCTpy3nn b BHAe 

45 i^eHTpanbHoro cnon. 3BOH nanfleTcn 

KOMMepnecKUM cononHMepoM, npoAaBaeMbiM 
c})mpmo« Eval Company of America (Lisle, 
Illinois, CUJA) noA ToproBOtf MapKoK EVAL 
E105A, h HMeeT cneAy»ou4ne CBoficTBa, 

5Q coAep)Kau4Me 3TnneHa 44 Bec.%, mhackc 
pacnnaBa 5,5 rpan/MHH, nnoTHocTb 1.14 
r/CM 3 m TeivinepaTypa nnaBneHkm 165 °C. 
HawnoH nBnneTcn KOMMepnecKUM cononnMepoM 
HaiinoH 6/66, KOTopbiM npoAaeTCfl 4>npMOM Allied 
Chemical Company noA ToproBO^ MapKO^ 

55 CAPRON XT RA FORM 1539F n HMeeT 
cneAyJOLque cBot^cTBa: coA©P>KaHne HaC^noHa- 
685% Mon. m Ha^noH-6615% wion. c 
TeiwnepaTypo^ nnaBneHHfl, onpeAeneHHo^ c 
noMOU4bK) flCK, npn6nn3MTenbHO 195°C n 
nnoTHOCTbio 1.13 t/cm 3 . 

ou CpaBHHTenbHbifl npHMep 6 He ABnneTcn 
npuMepoM n3o6peTeHnn, a npeACTaBnneT co6o^ 
npuMep npoMbiujneHHO BbinycKaeMO^ 
nneHKH-aHanora, KOTopan ncnonb3yeTcn Ann 
ynaKOBKH BeTHMHbi, npnroTOBneHHOft b nneHKe. 
nneHKa CpaBHUTenbHoro npuMepa 6, KaK 
nonaratOT, nBnneTcn ujecTucno^HoR nneHKofi 
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cneflyioLi^ero cTpoeHMn: C3-anbcf>a-onec$)MHOBbifi 
cononnMep/3BA/KneCV3BOH (44% Mon. 
3TnneHa)/Knett/3Ba. nneHKM ecex npuMepoB, b 
tom Mucne n cpaBHMTenbHoro npMMepa, AatOT 
rennoByKD ycaAKy npn 90°C. nneHKa npMMepa 
6, KaK nonaraioT, MMeeT cneAyiomMe ToniAMHbi 
KOMno3HL\nn n cnoeB: npM6nM3MTenbHo 0,5 MM/1 
(12,7 mkm) Ann nepBoro (C3-cononMMep) cnon; 
0,6 Mun (1 5,24 mkm) Ann ofrbeAMHeHHbix 
BToporo (3BA) cnon h TpeTbero (KneeBoro) 
cnon; 0,2 mmji (5,08 mkm) Ann neTBepToro 
(3BOH) cnon; n 1,2 mh/i (30,48 mkm) Ann 
06-beAHHeHHbix nnToro (KneeBoro) cnon m 
LiiecToro (3BA) cnon. 

Pei^enTypbi cnoes npHMepoB 1-5 
npeACTaBJieHbi b Ta6jini4e 1. On3HMecKne 
cBoflcTBa nneHOK npMMepoB 1-6 M3MepeHbi m 
npeACTaBJieHbi b TaonMLjax 2-4. 

Pe3ynbTaTbi, npeACTaBJieHHbie b Ta6nni4e 2, 
noKa3biBaK)T, hto nneHKM b cooTBeTCTBMM c 
HacTonmuM n3o6peTeHneM oonaAaiOT 

XOpOUJMMH cf>M3MMeCKMMM CBOflCTBaMM. 

OTHOCHTenbHoe yAnMHeHMe npn pa3pbiBe, 
npeAen npoMHOCTn npH pacraweHMM, 
ecTecTBeHHan ycaAKa m ycmine ycaAKM nneHOK 
npuMepoB 1-5 paccMaTpHBaeMoro nso6peTeHnn 
cpaBHHMbi B KOMMepHecKMMM nneHKaMM Ann 
ynaKOBKH nuiMeBbix npoAyKTOB, noABeprHyTbix 
o6pa6oTKe b nneHKe, npuMepoM KOTopbix 
cny>KMT cpaBHMTe/ibHbiM npuMep 6. XoTn nneHKa 
cpaBHMTenbHoro npMMepa 6 MMeeT HecKonbKo 
6onee xopoiune 3HaneHMn ecTecTBeHHotf 
ycaAKM, neM nneHKM npuMepoB 1-5, Bee 
saymnneMbie nneHKM HMeioT 3HaMeHnn 
ecTecTBeHHoW ycaAKM ot npneMneMbix ao 
npeKpacHbix Ann MHorux BapnaHTOB 
npMMeHeHun, BicnioHan ynaKOBKy npoAyKTOB 
nHTaHnn. OTHocnTenbHoe yAnnHeHne npn 
pa3pbiBe h npeAen npOHHocTM npM pacTnweHMM 
nneHOK npuMepoB 4 m 5 o6biHHo coot BeTCT By iot 
xopoujMM nnn nymiiHM 3HaneHnnM no 
cpaBHeHkito c 3thmh xapaKTepucTHKaMM nneHKM 
cpaBHMTenbHoro ripMMepa 6. flnw ynaKOBKM 
M3AenMfl yKa3aHHbie 3HaneHMn OTHOCMTenbHoro 
yAnMHeHMn npM pa3pbiBe Ann nneHOK 
HacTO«U4ero H3o6peTeHnn cooTBeTCTByioT oneHb 

XOpOLLieM paCTFDKM MOCT M , KOTOpan nOAXOAMT, 
HTOGbl COOTBeTCTBOBaTb niOOOMy HaTnJKeHMK), 

KOTopoe BCTpenaeTcn npM o6biHHbix ycnoBMnx 
ynaKOBKM m o6pa6oTKM. 

3HaMeHMn ycaAKM, nonyneHHbie b npMMepax 
1-5, nBnnjoTcn xopoiuMMM A/in nneHOK, 
coAep^au^MX 3BOH. 3HaneHMn ycaAKM b 
nonepeHHOM HanpaBneHMM bo Bcex cnynanx 
Bbiiue 30% npM 90 °C. a ycaAKa npM 6onee 
HM3KO& TeMnepaType (npM 74 °C) paBHa 
SHaMeHMio ycaAKM npM 74 °C nneHKM 
cpaBHMTenbHoro npMMepa 6. B coot BeTCT b m m c 

HaCTOnii^MM M306peTeHMeM MO)KHO npOM3BOAMTb 

nneHKM Aawe c 6onee BbicoKMMM 3HaneHMn 
ycaAKM b o6omx HanpaBneHMnx npM 
TeMnepaType McnbiTaHMn. CneAOBaTenbHo, 
3anBnneMbie nneHKM MoryT MMeTb HeooxoAMMbie 
BbtcoKMe 3HaneHMn ycaAKM, KOTopbie mop/t 
cocTaBnnTb 6onee 20% b nio6ofi MnM b o6omx 
HanpaBneHMnx npM 90 °C m MoweT 6biTb Bbiiue 
30%. BwcoKan ycaAKa, ocooeHHO npM 90 °C MnM 
HM>Ke, BbiroAHa npM ynaKOBKe M3AenM& Ann 
o6ecneneHMn nnoTHoro KOHTaiaa Mewy 
nneHKOfl m noBepxHOCTbio 3aKn»oHeHHoro b nefi 
M3AenMn, mto npeAynpe>KAaeT MnM yMeHbwaeT 
noBpe>KAeHMe, KOTopoe BosHMKaeT BcneACTBMe 
KOHTaiaa c KMcnopoAOM MnM npM nepeMei^eHMM 
M3AenMtf BHyTpM ynaKOBKM. flononHMTenbHoe 
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npeMMymecTBo coctomt b tom, hto xopoiuan 
ycaAKa MO>KeT 6biTb nonyneHa npM 6onee 
HM3KoR TeMnepaType, CneAOBaTenbHo, c 
Mcnonb30BaHMeM npoL^ecca ycaAKM, b kotopom 
Tpe6y»oTcn MeHbiuwe OHepreTMnecKvie 3aTpaTbi. 
KpoMe Toro, ycMnMn ycaAKM b cnynae nneHOK 

DpMMepOB 1-5, M B OC06eHHOCTM OCTaTOMHbie 

ycMnMn ycaAKM HaxoAnTcn Ha ypoBHe, KOTopbiR 
Heo6xoAHM Ann yAep>KaHMn nneHKM b nnoTHOM 
KOHTaKTe c 3aKnioMeHHbiM b HeR M3AenMeM He 
TonbKO B npouecce o6pa6oTKM nocne ynaKOBKM, 
HanpMMep, b npoi^ecce nacTepM3ai^MM, ho Taicxe 
npM KOMHaTHotf TeMnepaType. OcTaTOMHoe 
ycMnMe ycaAKM npM komh3Tho^ TeMnepaType 
Ba>KHO, HanpMMep, KorAa ynaKOBKa Mo>KeT 6biTb 
OTKpbiTa c oAHoro KOHi^a m M3AenMe 6yAeT 
noABepraTbcn BpeAHOMy B03Ae^cTBMto 
oKpyxaK)ii|e« cpeAW. nneHKM m naKeTbi, 
MMeioii^Me BbicoKoe ocTaTOHHoe ycMnMe ycaAKM, 
HanpMMep, TaKoe ocTa tom Hoe ycMnMe ycaAKM, 
KOTopoe nonyneno Ann nneHOK ripMMepOB 1-5 
HacToamero M3o6 peTe h m n , MMeioT cnnoujHo^ 
nnoTHbiM KOHTaKT Me>KAy nneHKOfi m M3AenMeM 
Aa>Ke nocne BCKpbiTMn ynaKOBKM. M3MepeHHbie 
3HaneHMn b' npMMepax 1-5 yKa3biBaK5T, mto 
nneHKa 6yAeT coxpaHnTb nnoTHbiM KOHTaKT c 
saKnjoneHHbiM b He« M3AenMeM m npoAon>KaTb 

BbtnonHflTb CBOM 3aU4HTHbie 4>yHKl4MM. 

TlpM paCCMOTpeHMM AaHHblX, 

npeACTaBneHHbix b TaGnMi^e 3, mo>kho 
saMeTMTb, mto 3anBnneMbie nneHKM ripMMepoB 4 
m 5 MMewT 6onee HM3KMe 3HaneHMn MOAynn, hto 
yKa3biBaeT Ha 6onee MflrKyro nneHKy, Bee e\i\e 
MMeiou^yio 6onee BbicoKoe sHaneHMe npeAena 
npOHHOCTM npM pacTn>KeHMM b cpaBHeHMM c 
McnbrraHHofi KOMMepnecKoi^ cpaBHMTenbHoP^ 
nneHKof^ m aHanorMHHoe 3HaneHMe 
yCTOp^MMBOCTM k npoKanbiBaHMK>. 

KMcnopoAOsamMTHbie cso^CTBa Bcex 
McnbiTaHHbix nneHOK nBnnioTcn npeKpacHbiMM 
Ann Mcnonb30BaHMn Bcex cnynanx, KorAa 
Tpe6yeTcn HM3Kan KMcnopoflHan npoHMi^aeMocrb 
(BblCOKMe 3aL4MTHbie xapaKTepMCTMKM). 
OnTMHecKMe cBOftCTBa nneHOK (IpMMepoB 1-5 
noKa3btBaK>T, mto 3anBnneMbie nneHKM 

ripMMepOB 1 M 4, KOTOpbie BKniOMaJOT 

HecMeceBoR nepBbifi cno^, cocToniAM^ no 
cyu^ecTBy M3 cononMMepa nponMneHa, MMeioT 
6onee HM3Kyio MyTHOCTb m 6onee bwcokum 6necK 
b cpaBHeHMM co CMeceBbiMM CTpyicrypaMM 
npMMepoB 2, 3 m 5. (IneHKa cpaBHMTenbHoro 
npMMepa 6 TaioKe, KaK nonaraioT, MMeeT 
HecMeceBOM nepBbiM enow, OAHaKO, OHa HaMHoro 
6onee MyTHan m Me nee onecTnman, MeM 
3anBnneMbie nneHKM, TaK >Ke MMeioi^Me 
HecMeceBOM nepBbiM cjiom. 

npM paCCMOTpeHMM AaHHblX, 

npeACTaBneHHbix b TaGnMi^e 4, mo>kho 
3aMeTMTb, mto o6pa3u,bi nneHOK npMMepoB 4 m 5 
o6pa6oTaHbi kopohhwm pa3p«AOM, TorAa KaK 
o6pasi4bi nneHOK npMMepoB 1-3 He 
noABepranMCb TaKoCi o6pa6oTKe. Pa3nMMMn b 

nOBepXHOCTHOtf SHeprMM MnM B nOBepXHOCTHOM 
H3Tn>KeHMM npM CMaMMBaHMM Bblpa>KeHbl B AMH/ 

cm. 3HaMeHMn noBepxHOCTHot^ aneprMM, 
nonyneHHbie Ann nneHOK npMMepoB 1 m 3, 
yKa3biBaioT Ha nneHKM, KOTopbie noAXOAnT Ann 
npMMeHeHMn npM "o6pa6oTKe c nocneAyiomMM 
cam pa h MeM", MnM Ha nneHKM, npeAHa3HaneHHbie 
Ann npMMeHeHMn b Tex cnynanx, KorAa 
npMnMnaHMe k Mncy He Tpe6yeTcn MnM He 
nanneTcn >KenaeMbiM cbo^ctbom. 3HaMeHMe 
noBepxHocTHoK 3HeprMM Ann nneHKM 
cpaBHMTenbHoro npMMepa 6 AaeT ocHOBaHMe 
nonaraTb, mto 3Ta nneHKa 6bina noAsepmyTa 
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o6pa6oTKe kopohhwm paapflflOM. HHTepBan Ana 
Mwiny/ibCHOfl CBapKn nonepenHo clumtwx npn 
o6nyHeHnn nneHOK npuMepoB 4 m 5 aoctstomho 
lumdok Ann Mcno/ibsoBaHUfl Ana CBapKM 
npoMbiiDJieHHoro CBapHoro o6opyAOBaHMn, 
BKiiK)Ha» cBapHbie MatUMHbi Ann npyTKOBotf n 
nMnynbCHOM cBapKVi. 

AaHHbie Ann Ae0opMau,MM cBapnoro LUBa ao 
pa3pyiueHMfl m npoMHocTM tiJBa yKa3biBaioT Ha 
nneHKy, MMeiomyio npoHHbiH ujob m oonee 
BbicoKyK) ycTOfiHkiBOCTb k paccnoeHMio b 
cpaBHeHMM c nneHKOM cpaBHMTenbHoro 
npMMepa. riepBan rpynna AaHHbix no npoMHOcTn 
ujbob noKa3biBaeT, mto MMnynbCHbie CBapHbie 
ujBbi 3a*BrmeMbix nneHOK MoryT 6biTb nonyneHbi 
b MHTepBane HanpnxeHMM ot 40 ao 49 BonbT, m 
mx npoMHocTb Heo>KMAaHHO Bbiiue npn 
noBbiiueHHbix TeMnepaTypax, neM aha 
n/ieHKH-aHanora cpaBHMTenbHoro npMMepa 6. 
BTopa« rpynna AaHHbix no npoHHoc™ ujbob 
npeACTaB/ifleT co6ofi pe3y/ibTaTbi ou,eHKM 
npyTKOBbix CBapHbix ujbob, nonyneHHbix npw 
TeMnepaType 500°F (260°C) m BpeMeHU 
3aAep>KKn 0,5 ceK oTHocMTenbHO 3aBOACKoro 
tuBa Ha KOMMepnecKM AQCTynHOM naKeTe ms 
nneHKM cpaBHMTenbHoro npMMepa 6. Hb stom 
cnynae 3aHBnaeMbie nneHKM o6naAaioT 
Heo>KHAaHHO 6onee bwcokom npoMHocTbio 
ceapHoro lubs. 

HeoKHAaHHO ncnbuaHne Ha Aeo>opMau,MK> 
CBapHoro LUBa ao paspyweHMa BbmBuno 
3HaMHTenbH06 npeBoexoACTBo npyTKOBbix 
csapHbix ujbob nneHOK HacTOAUiero 
H3o6peTeHHfl no cpaBHeHMio c 3aBOACKHM ujbom 
nneHKM cpaBHMTenbHoro ripMMepa npM 
TeMnepaType 165°F (74 °C), KOTopan o6bNHO 
Mcnonb3yeTC« npM npMroTOBneHMM npoAyicra b 
nneHKe. Heo>KMAaHHo BbicoKaa npoHHOCTb 
CBapHoro LUBa, ocooeHHO npM TeMnepaTypax m 
ycnoBMflx, MOAenMpytoLUMX ycnoBMH 
npMroTOBneHMM b nneHKe, KaK nonaraiOT, 
ooycnoBneHa oco6biM saflBnneMbiM coneTaHMeM 
cocTaBa m CTpyicrypbi, KOTopoe Mcnonb3yeTCH b 
MHorocnoMHOM nneHKe. 

Us nneHOK flpMMepoB 4 m 5 M3roTaBnMBaKrr 
naKeTbi Ann o6pa6oTKM m ynaKOBKM nMineBoro 
npoAyKTa, KOTopbiM noABepraeTcn o6pa6oTKe 

b nneHKe. 3tm naKeTbi m naKeTbi ms nneHKM 
cpaBHMTenbHoro ripMMepa 6 3anonH«tOT 
M3MenbneHHbiM mhcom m totobht npM 165 °F 
(74 °c) Ha napy b Te^eHMe 8 nacoB c 
nocneAy»ou4MM oxna>KAe h m e m b TeneHMe hohm. 
flna Bcex nneHOK onpeAenaioT npMnMnaHue k 

MflCy, KOHTponb HMCTOTbl, yCTO^MMBOCTb K 

paccnoeHMio m nponnocTb CBapHoro LUBa. 
nneHKM npMMepoB 4 m 5 MMeiOT TaKMe xe MnM 
6onee xopoujMe, neM nneHKa cpaBHMTenbHoro 
ripMMepa 6, xapaicrepMCTMKM m o6naAaioT 

XOPOUJMM KOHTponeM MMCTOTbl, BblCOKOfl 

ycTOMMMBocTbio k paccnoeHMio, xopoiuetf 
npMnMnaeMOCTbio k Mflcy m xopoujeM 
npoMHocTbio CBapHoro ujBa. Hm oAHa M3 
MsnyneHHbix nneHOK npMMepoB 4 m 5 He 
paccnaMBaeTcw b npou,ecce TepMMMecKOfi 
o6pa6oTKM MnM nocne yAaneHMfl nneHKM c 
npMroTOBneHHoro b HeR npoAyicra. Hm Ann 
oahoA ms nneHOK DpMMepoB 4 m 5 He 
HaonioAaeTCfl paspyujeHMfl CBapHoro LUBa 3a 
8-nacoBOM nepMOA npMroTOBneHMM dpapuja m 
nocne oxnajKASHMfl b TeneHMe hohm. flnn 

AOnonHMTenbHOft OLieHKM npOHHOCTM CBapHblX 

ujbob naKeTbi npMMepoB 4 m 5 noABepraiOT 
6onee wecTKofi npoi^eAype npMroTOBneHMM 
q^apwa m o6pa6aTbiBaioT npM TeMnepaType 



180 °F (82°C) b TeneHMe 8 nacoB Ha napy. 
Pa3peweHMH CBapHoro Luea He o6HapyweHO hm y 
OAHOrO M3 3TWX naKeTOB. 

npMMepbi 7-10. nflTMcnoflHyio pyKaBHyio 
nneHKy, KOTopan o6o3HaneHa KaK npMMep 7, 

5 nonynaioT b cooTBeTCTBMM co cnocoooM 
CuaKcuanbHo^ opMeHTau^MM pacTnrMBaHMeM. 
3tot cnocoo" aHanorMHeH cnocoCy, onMcaHHOMy 
BbiLue npM MsroToaneHMM nneHOK npMMepoB 1-3, 
3a MCKnjoHeHMeM nepeHMcneHHbix HM)Ke 

10 M3MeHeHM«. nneHKa npMMepa 8 npeACTaBnneT 
co6o^ nneHKy npMMepa 7, KOTopan noABepmyTa 
oSnyneHMK) oneKTpOHHbiM nynoM npM 4 MpaA. 
npMMep 9 npeACTaBnaeT co6o« o6nyHeHHy»o 
nneHKy npMMepa 8, KOTopan TaiOKe noABepmyTa 
o6pa6oTKe kopohhwm pa3p«AOM. npMMep 10 

15 npeACTaBnaeT co6oR cpaBHMTenbHbiM npMMep 
(He no M3o6peTeHMK)), KOTOpbi^ noApo6Hee 
oxapaiaepM30BaH HM>Ke. 

3tm npMMepbi MnniocTpMpyioT BnMAHMe Ha 
HeKOTopbie CBO^CTBa o6nyHeHMfl m o6pa60TKM 

KOPOHHWM pa3p«AOM, TO eCTb COOTBeTCTBeHHO 

20 na nonepeMHyio cujMBKy m noBepxHocTHyK) 
o6pa6oTKy (BBeAeHMe nonspHbix rpynn) nneHKM. 
Taiwe noKa3aHO BnMnHMe uenTpanbHoro cnon, 
KOTOpbiK coAep)KMT no cymecTBy 3BOH, m 
Mcnonb30BaHMe noAAaJomerocfl TennoBO^ 
cBapKe cnofl, b kotopom npMMeH^eTcn 6onee 
BbicoKonnaBKM^ cononMMep nponMneHa. Bo 
Bcex npMMepax, onMcaHHbix HM>Ke, 
Mcnonb3yeTCfl L^eHTpanbHbi^ cno^, cocto«lhm« 
Ha 100 Bec.% M3 3BOH (EVAL E105A), KOTopbiM 
coAepjKMT 44% 3TnneHa. 

30 Kawn nneHKa npMMepoB 7-9 MMeeT 

BHyTpeHHM^ cnoM, noAAaioiAM^cn TennoBofl 
CBapKe, KOTopbiM BKnKDHaeT 100% Bee. 
cononMMepa nponMneHa m aTMneHa m KOTopbiM 
npoAaeTCfl cj>mpmo« FINA Oil and Chemical 
Company (Dallas, Texas, CUJA) noA ToproBbiM 

35 HasBaHMeM FINA 7371. 3tot C3C2-cononMMep 
MMeeT TeMnepaTypy nnaBneHMn 
npM6nM3MTenbHO 143°C (M3MepeHa c 
ncnonb30BaHMeM An454>epeHi4ManbHOM 
CKaHMpyioLu^e^ KanopMMeTpMM flCK) m mhackc 

40 pacnnaBa 3,5 rpan/MMH (npM 230°C C/2, 16 
Kr). 3Ta cMona MMeeT nnoTHOCTb (p) 0,9 f/cm 3 . 

TeMnepaTypa LiMnMHApa GKCTpyAepa Ann 
TpeTbero (i^eHTpanbHoro) cnon cocTasnfleT 
npM6nM3MTenbHO 355-365°F (179-185°C); Ann 
nepBoro (BHyTpeHHero) cnon m neTBepToro 

45 (npoMe>KyTOHHoro) cnon - npM6nM3MTenbHO 
350-375°F (177-191 °C); Ann BToporo 
(npoMe>KyTOMHoro) cnon - npM6nM3MTenbHO 
320 °F (160°C) m Ann nflToro (BHeLUHero) cnon 
npM6nM3MTenbHO 340°F (171°C). 

50 TeMnepaTypHbifl npocpMnb co3KCTpy3MOHHO« 
ronoBKM ycTaHaBnMBaiOT npM6nM3MTenbHO ot 
350 AO 365°F (177-185°C). 

B nneHKax npMMepoB 7-9 BTopofl m 
neTBepTbiC^ (npoMe>KyTOHHbie) cnoM flannioTCfl 

OAMHaKOBbIMM CMeCflMM, COAep>KaLL^MMM 17% 

55 Toro >Ke cononMMepa 3BA c 53% Toro >Ke 
nonwoTMneHa oneHb HM3KOM nnoTHOCTM, KOTopbiM 
Mcnonb30Bancfl b npMMepe 1, m 30% 
CBflSbiBaioiUMfl cnoM KneeBort CMonbi Ha ocHOBe 
3KcrpyAMpyeMoro MOAM<t)MUMpoBaHHoro 

6Q aHrMAPMAOM nMHe^Horo nonMSTMneHa hmskoW 
nnoTHOCTM (Plexar 8 PX360), KOTopan MMeeT 
MHAeKC pacnnaBa 2 rpaA/MMH, nnoTHOCTb 0,925 
r/CM 3 m TeMnepaTypy nnaBneHMH 
npn6nn3HTenbHO 125 °C. 

nnTbiK cno« nneHOK (IpuMepoB 7-9 (KOTopbiM 
ABn«eTCR BHyTpeHHe^ noBepxHOCTbio pyxaBa) 
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coAep>KHT 73 , 1 % Bee. 

3THJieH-anbcfea-one4>MHOBoro conorwMepa 
oneHb hmskoB nnoTHocTH, KOTopbiM* npoflaeTCH 
4>npMoft Dow Chemical Company (Midland, 
Michigan, CLUA) nofl ToproBoft" MapKofl Attane 
XU 61509632 m Koropbifl npeACTasnaeT coocm" 
cononnMep STunena m oKreHa-1, MMejom,Mft 
MHfleKC pacnnaBa npn6\nn3HTenbHO 0,5 rpaA/MMH 
n nnoTHOCTb npn6jiM3HTenbHO 0,912 r/cw 3 c 
TennocTotiKOCTbK) no BuKa 95°C m 
TeMnepaTypoM nnasneHMH npn6jiM3MTenbHO 
122 oq_ Taiwe b nnTbifi cnoM AoGaBnaiOT 22,5% 
Bee. 3BA (LD 701.06) m 4,4% Bee. 
$Top3nacTOMepHoB TexHonorMMecKOfl Ao6aBKH, 
noHHwaiOLnetf TpeHne, KOTopbie onucaHbi b 
npuMepe 1 . 

KaK n b llpHMepax 1-5, nepBbifi (BHyTpeHHMM) 
cnofl m n«Tbi« (BHeuiHMfi) cnofl coeAMHeHbi c 
npoTMBonono>KHb!Mvi cTopoHaMU TpeTbero 
(i^eHTpanbHoro) cnon (KOTopbiM* coAepwMT 
3BOH) c noMombio BToporo m neTBepToro 
(npoMe>KyTOMHbix) cnoeB, KOTopbie nacTMHHO 
AewcTBytoT KaK KneeBbie cxiom. 

L4eHTpanbHbi« cnofl M3 3BOH KOHTponnpyeT 
npoHnuaeMOCTb nneHKM no OTHoweHMKo k ra3aM, 

TSKUM KaK KMCJlOpOA- 

3a«Bn«eMbie nneHKM npuMepoB 7-9 HMeioT 
nflTMcnoflHyto crpyicrypy, KOTopa*. eenn 
o6o3HaMHTb cnotf, coAep>Kainnti CMony Plexar 
KaK KneeBOM* enow (Knetf), MOweT 6biTb b o6meM 
BUfle npeAdaBneHa cneAyK)unnM o6pa30M: 
100% C 3 C2/Kne«/100% 3BOH/KneiV73,1% 
3BA:22,5% n30Hn:4,4% TexHon. Ao6aBKa. 
Cnofi 100%-C 3 C 2 npeACTaBn^eT co6ofi 
BHyTp6HHnf^ cnofl pyKaBHoR nneHKM. 3ia nneHKa 
MMeeT ot HocMTen b Hy \o To/iu^MHy no cnoflM (ot 
1-ro ao 5-ro cnoa) 8,3%/63,7%/8,4%/ 
3%/16/6%. (o6"beAMHeHHbie 4-fi m 5-fl cnoM 

COCTaBJIHKJT 19,6%, npM 3TOM, KaK CMMTaKDT, 4-M* 

cnoM cocrraBJifleT npn6jiM3MTeribHO 3%). 

B nneHKe npMMepa 10 chom m mx cocTas 
MAeHTMMHbi nneHKe npMMepa 7, 3a MCKnioHeHMe 
Toro, hto MMejoiAM^ 6onee BbicoKMfl MHAeKC 
pacnnaBa - anbc£a-one$MHOBOfl flSOHIl 
3awieHeH Ha riSOHn e MHAeKcowi pacn/iaBa 0,5 
(XU61 509,32). KoMnoneHTbi onMcaHbi 6onee 
noApo^Ho Bbiiue npM paccMOTpeHMM npMMepoB 
1-3 m 7. nsOHn (XU 61520,01), McnonbsyeMbiM* 
b nepBOM, btopom m neTBepTOM cnoflx npMMepa 
10, npeACTaanneT co6o8 conoriMMep GTM/ieHa m 
OKTeHa-1, KOTopwfl MMeeT nnoTHOCTb 0,912 



t/cm 1 



MHAeKC pacnnaBa 1 ,0 rpaA/ mmh m 



TeMnepaTypy nnaaneHMH 123°C. Oh npoAaeTC* 
cpMpMofl Dow Chemical Company noA ToproBofl 
MapKofi ATTANE XU 61520,01. nneHKa 
npMMepa 10 3KCTpyAnpyeTCH oneHb nnoxo m He 
MoweT 6biTb nonyneHa b BMAe pyKaBHofi nneHKM. 
OTcyTCTBMe b peL^emype, no MeHbwefl Mepe, 
10% cononnMepa STuneHa m, no MeHbwefi Mepe, 
OAHoro C4C8- anbqba-oneqbMHa, MMeiomero 
MHAeKC paennasa MeHee 1,0 rpaA^MMH m 
nnoTHOCTb 0,900 ao 0,915 t/cm 3 npMBOAMT k 
HecTa6MnbHOMy nepBMHHOMy pyKaBy, KOTopbifi 
omMHaeTCfl nnoxofi npocTpaHCTBeHHoB 

CTa6MnbHOCTbK> M HM3KOfi npOHHOCTblO 

pacnnaBa, KOTopbiM OKa3biBaeTCH HeflocTaTOHHo, 
MTo6bi M3roTOBMTb ©MaKCManbHo pacTAHyTyio 
pyKaBHyw nneHKy. H3roTOBneHMe nneHKM 

OKa3anOCb HeB03MO>KHblM m noaTOMy 
pe3ynbTaTbi OTcyTCTBytcr. 

OnpeAeneHbi pa3nMHHbie CBO^CTBa nneHOK 
JlpMMepoB 7-9 m nonyMeHHbie AaHHbie 
npeflcraBneHbi HM>Ke b Ta6nimax 5 m 6. 

M3 AaHHbix, npMBeAeHHbix b Ta6nMqax 5 m 6, 
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bmaho, hto nonyneHHbte nneHKM o6naAa»OT 

XOPOUJMMM 0M3MHeCKMMM CBOft CT B3 M M . 

llonyMeHbi npoMHbie nneHKM, xopoaio 
3au^MLi^aioiJL^Me ot KMcnopoAa m nMetomne 
npeKpacHbie onTMnecKMe cBoCicTBa. Ohm MMeioT 

OMeHb HM3KyK) MyTHOCTb M BblCOKM^ 6neCK. 

3HaMeHMfl noBepxHocTHo^ 3HeprMM oTpa>KaiOT 
tot cfcaKT, hto nneHKa npMMepa 9 o6pa6oTaHa 

KOpOHHbIM pa3p»AOM C L^enbK) C03AaHMfl 

noBepxHocTM, cnoco6Ho^ xopoiuo npMnMnaTb k 
Mncy. HHTepBan MMnynbCHof^ c Bap km oco6eHHO 
BbicoK m bhxoamt sa McnbiTaHHbie npeAenbi: sto, 
KaK nonaraioT, o6ycnoBneHO coneTaHMeM CBapKM 
nepe3 oTHOCMTenbHO ToncTyra (6onee 2,6 MMn 
(66 mkm) nneHKy Hapuny c Mcnonb3oeaHMeM 
BbicoKonnaBKoro cononMMepa nponnneHa npM 
nonyneHMM nepBoro (cBapMBaeMoro) cno«. 
nonyneHbi xopoiuMe 3HaMeHMn ycaAKM KaK npM 
90°C, TaK m npM 74 °C c xopoujMM ycMnMeM 
ycaAKM KaK npM noBbiweHHOfl, tsk m npM 
KOMHaTHOM TeMnepaTypax. 

Ha nneHKax npMMepoB 8 m 9 nonyneHbi 

npyTKOBbie CBapHbte LUBbl, KOTOpbie HeO>KHAaHHO 
MMeiOT BblCOKytO npOHHOCTb npM UJMpOKOM 

MHTepBane noBbiiueHHbix TeMnepaTyp. 

lipMMepbi. 11-16. n«TMcnoMHbie pyKaBHbie 
nneHKM, o6o3HaMaeMbie 3Aecb KaK npMMepbi 1 1 , 
12 m 14-16, MsroToaneHbi c noMombio cnoco6a 
GMaKCManbHoR opMeHTai^MM pacTnrMBaHMeM. 
3tot cnoco6 b oGmeM cnynae aHanorMHeH 
cnoco6y, KOTopbie onMcaH Bbiiue npM 
paccMOTpeHMM nonyneHMn nneHOK npMMepoB 

1-3, 3a MCWIfOHeHMeM M3MeHeHM^, Ha3BaHHblX 

HM)Ke. CocTaBbi cnoeB nneHOK stmx npMMepoB 
npMBeAeHbi b Ta6nMue 7. CMonbi, 
Mcnonb3yeMbie b stmx ripMMepax, nBnflKJTCfl 
TeMM >Ke CMonaMM, KOTopbie Mcnonb30BanMCb b 
npMMepax 1-3, 3a MCKnioneHMeM Toro, hto 
BTopoR, neTBepTbifl m nsTbif^ cnoM Bcex nneHOK 
BKnnxaioT CMony, o6o3HaneHHyio b Ta6nM4e 7 
KaK "nnacTOMep". 

3Ta nnacTOMepHaa CMona npeACTaBnneT 
co6o« cononMMep 3TMneHa m, no MeHbiuei^ 
Mepe, OAHoro C3-C8- anbcf)a-onect)MHa, 
MMewmero nnoTHOCTb MeHee 0,900 r/CM 3 m 
TeMnepaTypy nnaBneHMn MeHee 85 °C. B 
HacTHOCTH, ncnonb3yeMan nnacroMepHan CMona 
flBnneTCR BbinycKaeMbiM b npoMbinineHHOCTM 
cononMMepoM, npeMMyu^ecTBeHHO 
cononMMepoM aTMneHa c 6yTeHOM-1, MMeeT 
nnoTHOCTb npM6nM3MTenbHO 0,885 t/cm 3 , 
MHAeKC pacnnaBa 0,5 rpaA/MMH m TeMnepaTypy 
nnaBneHMfl 68 °C m npoAaeTCfl noA ToproBoB 
MapKOM Tafmer A0585X 0mpmoB Mitsui 
Petrochemical Industries, Ltd (Tokyo, 
flnoHMfl). npMMepbi 11 m 12 npeACTaBnnJOT 
cooofl oAMHaKOBo nonyneHHbie nneHKM, KOTopbie 
o6pa6oTaHbi c nonyneHMeM He3HanMTenbHO 
0TnMHaKDU4MXcn 3HaneHMfl nnocKoB ujMpMHbt. 
06e nneHKM noABepmyTbi o6nyneHMK) 
aneicrpoHHbiM nynoM npM npM6nM3MTenbHo 4 
MpaA n hm OAHa M3 nneHOK He o6pa6aTbiBanacb 
KopoHHbiM pa3p«AOM. nneHKM npMMepoB 14-16 
o6nynanMCb coot BeTCT Be h h o npM 4 MpaA, 5 
MpaA h 6 MpaA- Bee nneHKM npMMepoB 14-16 
noABepmyTbi o6pa6oTKe KopoHHbiM pa3paAOM. 
npMMep 13 npeACTasnneT co6oB 
cpaBHMTe/ibHbiM npMMep (m He HBnweTC« 
npMMepoM HacTOfliMero M3o6peTeHMn), KOTopbiB 
noAPO^Hee onMcaH HM>Ke. 

B 3TMX npMMepax noKa3aHo BnMflHMe 
AoSasneHMfl k nneHKe Heo6H3aTenbHoro 
nnacTOMepHoro KOMnoHeHTa, a TaioKe enMHHMe 
Ha HeKOTopbie cBO^cTBa o6nyneHMfl m 
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06pa60TKM KOpOHHbIM pa3pnAOM, TO eCTb 

cooTBeTCTBeHHO nonepeHHyio cujhbky m 
noBepxHOCTHyjo o6pa6oTKy (BioiioMeHne 
nonnpHbix rpynn) nneHKM. TaioKe 
nponruuocTpupoBaHO ncno/ib30BaHne 
qeHTpa/ibHoro cnon, KOTopuR coctomt no 
cymecTBy M3 3BOH, n npuMeHeHMe 
CBapuBaeMoro cnon, coAepwamero 
npeAnoHTMTeribHo HM3KonnaBKMM nponn/ieHOBbifi 
cononMMep. Bo Bcex npMMepax, npuBefleHHbix 
Hn>Ke, ijeHTparibHbifi cnofl coctomt Ha 100% M3 
3BOH c coAep>KaHMeM 3TnneHa 44 (Mon.%). 

KaK h b npuwiepax 1-5, nepBbifi (BHyTpeHHMM 
cnoB) m nflTbiw (BHeiUHuR cnofi) npMcoeAMHeHbi k 
npoTHBono/io>KHbiM CTopoHaM TpeTbero 
(ueHTparibHoro) cnon (KOTopbifi coctomt us 
3BOH) c noMOuibio BToporo m MeTBepToro 
(npoMe>KyTOMHbix) cnoes, KOTopbie nacTMHHo 
Bbino/iHHJOT 0yHKi^MKD KneeBbix cnoes. 

UeHTpanbHbiR cnofl m 3BOH KOHTponnpyeT 
npoHUL^aeMOCTb nneHKM Ann ra30B, HanpMMep 
Ann KucnopoAa. 

KajKAaa ^3 3anBnneMbix nnenoK (IpuMepoB 
11, 12 m 14-16 MMeeT nnTMcnofiHyio CTpyxrypy 
co cnoeM, cocTonmMM Ha 100% us cono/inNiepa 

C3C2, KOTOpblB «BHfleTC« BHyTpeHHUM cnoeM 

pyKaBHoti nneHKM. 3th nneHKM MMetOT 
OTHOCMTenbHyjo ToniAMHy no cnonM (ot 1 -ro ao 
5-ro cnon) 1 1 ,8%/43,1 %/7,3%/3%/34,8% 
(o&beAMHeHHbie 4-biB m 5-bifl cnoM cocTaBnnioT 
37,8%, npH 3TOM, KaK CMMTaioT, 4-bifl cnofl 
cocraBJifleT npn6nvi3MTejibHo 3%). 

npHMep 13 npeACTasnfleT co6otf 
cpaBHMTenbHbifl npMMep rmeHKM-aHanora, 
KOTopan BbinycKaeTCJ? b npoMbiuineHHOCTM ki 
KOTopan, KaK nonaraiOT, MMeeT uiecTMcnofiHyto 
CTpyicrypy h onncaHa Bbiiue Ann 
cpaBHUTenbHoro npMMepa 6, 3a MCKmoneHMeM 
Toro, mto nneHKa cpaBHMTenbHoro npMMepa 13 
He noABepranacb o6pa6oTKe KopoHHbiM 
pasp^AOM. 

M3MepeHbi pa3nnHHbte CBOficTBa nnenoK 
(IpuMepoB 11-16 m nonyneHHbie pe3ynbTaTbi 
npeACTaBneHbi HMwe b Ta6nni4ax 8, 9 m 10. 

KaK bhaho M3 A^HHbix, npeACTaB/ieHHbix B 
Ta6nni4ax 8, 9 m 10, nneHKM npMMepoB 11, 12 m 
14-16 o6naAaK)T oneHb xopouiMMM 

CpMSMHeCKMMM CBOHCTBaMM, oGblHHO XOpOUJMMH 
HJ1H OOJiee XOpOLUMMM, MeM 3TM CBO^CTBa 

nneHKM cpaBHMTeribHoro ripMMepa 13. 
CpaBHMTe/ibHafl rineHKa MMeeT HecKonbKO 
6onee BbicoKoe 3HaneHMe ycaAKM, ho ycaAKa 
Bcex ocTanbHbix nneHOK BnortHe npMeMneMa 
Ann npoMbiwneHHoro npMMeHeHMn. no 
cpaBHeHMK) c nneHKOM cpaBHMTenbHoro 
ripMMepa Bee 3ansneHHbie nneHKM Heo>KMAaHHO 
MMeKJT cytAecTBeHHO conee BbicoKoe 
cxDnpOTManeHMe pasAMpy m 6onee xopoLUMfi 

BHeiUHM^ BMA, BKJllOMan 60Jiee HM3KyK) 

MyTHOcTb, 6onee BbicoKMfl 6necK, a TatoKe 
oonaAaioT oonee BbicoKMM conpoTMBneHMeM k 
npoKanbiBaHMio b ropnMefl BOAe. Bee nneHKM 
o6naAaKDT npMeMneMbiMM 

KMCnopOA03aU4MTHblMM CBO&CTBaMM. 3H3HeHMJ1 
nOBepXHOCTHOft SHepPMM nOKa3blBaK>T, MTO 

nneHKM flpMMepOB 14-16 o6naAaK)T 
npMeMneMO^ npMnMnaeMocTbio k M^cy m mto 
nneHKa cpaBHMTenbHoro ripMMepa 13 He Gbina 
o6pa6oTaHa KopoHHbiM pasp^AOM. nneHKa 
cpaBHMTenbHoro HpMMepa 13 m He 
o6pa6oTaHHbie KopoHHbiM paspnAOM nneHKM 
npMMepoB 11 m 12 noAxoA*T Ann 
Mcnonb30BaHMfl b Tex cnynaflx, KorAa He 
Tpe6yeTcn npunkinaHMfl k npoAyKTy, HanpMMep, b 
npoL^eccax o6pa6oTKM npoAyKTa c 



nocneAyioLi^MM yAaneHMeM nneHKM. nneHKM 
npMMepoB 14-16 MMeK)T OAMHaKOByjo nnocKyio 
lUMpMHy npn6nM3MTenbHO 240 mm. 

OnpeAeneH MHTepBan 3HaMeHMft Ann 
MMnynbCHOM CBapKM sanBnneMbix nneHOK 

5 npMMepoB 14-16 m ycTaHOBneHo, mto oh MMeeT 
Heo6xoAMMbie rpaHMi^bi m AOCTaTOMeH Ann 
npoMbiiuneHHbix onepaqMR TennoBoR c Bap km. 
Ann nnenoK npMMepoB 14-16 TaioKe M3MepeHo 
MaKCMManbHoe Hanpn>KeHMe Ann MMnynbCHbix 
CBapHbix LUBOB c Mcnonb30BaHMeM 
oAHOceKyHAHOM saAep>KKM. nonyneHHbie 
pe3ynbTaTbi noKa3biBaioT, mto oonee BbicoKMe 
ypoBHM o6nyMeHMn noBbiiuatOT ycTOMMMBOCTb k 
nporopaHMK) 3ananneMbix nneHOK. flnn 
cpaBHeHMn M3MepeHO MaKCMManbHoe 

15 Hanpn>KeHMe MMnynbCHoR CBapKM npM BpeMeHM 
3aAep>KKM 1 ceK Ann nneHKM cpaBHMTenbHoro 
npMMepa 6, KOTopoe cocraBnneT 39 BonbT. 

npoMHocTb CBapHoro LUBa, nonyMeHHoro Ann 
3anBnneMbix nneHOK npMMepoB 11 m 12 nyTeM 
npyTKOBoR CBapKM npM 500°F (260°C) npM 

20 BpeMeHM saAep>KKM 0,5 ceK, Heo>KM A3 h h o 

npeBOCXOAUT npOMHOCTb 3aBOACKMX CBapHblX 

ujBOB KOMMepMecKMx nneHOK cpaBHMTenbHoro 
npMMepa 13. KpoMe toto, npoMHOCTM CBapHbix 
llibob, nonyMeHHbix MMnynbcnoR cBapKoft, 
nneHOK npMMepoB 14-16, Heo>KMAaHHo Bbiiue 
npoMHOCTM CBapHbix llibob Ann LuecTMcno^HoR 
nneHKM npMMepa 6. 

npMMepw 17-23. nnTMcno^Hbie pyKaBHbie 
nneHKM, o6o3HaMaeMbie 3Aecb KaK npMMepbi 
17-22, nonynaioT nyTeM 6MaKCManbHoR 

30 opMeHTaLiMM pacTnrMBaHMeM. 3tot cnoco6 
aHanorMMeH cnoco6y, onMcaHHOMy BbiLue npM 
paccMOTpeHMM nonyneHMn nneHOK npMMepoB 
1-3. CocTaBbi cnoeB nneHOK 17-22 npMBeAeHbi b 
Ta6nML^e 1 1 . 

B npMMepax 17-19 CMonw, McnonbsyeMbie b 

35 cnonx 2-5, mashthmhw CMonaM, Mcnonb3yeMbiM 
b npMMepax 1-3, 3a MCKnioMeHMeM Toro, mto 
BTopoR, MeTBepTbiR m nnTbiR cnoM BKntonatoT 
CMony, ooo3HaMeHHyio b Ta6nML4e 11 KaK 
"nnacTOMep". nnacTOMepHan CMona, 
Mcnonb3yeMan b 3to« rpynne npMMepoB, 

40 npeACTaBnneT C060K cononMMep 3TMneHa m, no 
MeHbiueM Mepe, oahoto C3Cg- anbo>a-oneo>MHa 
c nnoTHocTbK) MeHee 0,900 t/cm m 
TeMnepaTypoR nnaBneHMn MeHee 85 °C. B 
MacTHOCTM, Mcnorib3yeMan nnacTOMepHan CMona 

45 npoMbiLuneHHbiM cononMMepoM 

npeMMyLuecTBeHHO 3TMneHa c He6onbLUMM 
KonMMecTBOM 6yTeHa-1 . nnacTOMepHbifi 
cononMMep MMeeT nnoTHOCTb npM6nM3MTenbHO 
0,888 t/cm 3 , MHAeKC pacnnaBa 0,8 rpaA/MMH m 
TeMnepaTypy nnaBneHMn 68°C. nnacTOMep, KaK 

50 nonaraiOT, MMeeT y3Koe pacnpeAeneHMe no 
MoneKynnpHbiM BecaM M w/M n , paBHoe 
npM6nM3MTenbHO 2, h npoAaeTcn 4>mpmom Exxon 
Chemical Company (Houston, Texas, CUJA) noA 
ToproBoR MapKoR Exact 9036. npMMepbi 17-19 

5S n pe ACTa Bn n K)T co6o« nneHKM, M3roTOBneHHbie 
oahmm m TeM >Ke cnoco6oM, MMeiOLAMe 
OAMHaKOBbiM cocTaB m CTpyKTypy, 3a 
McxniOMeHMeM Toro, mto cocTaB nepBoro cnon 
MeHneTcn. 

B npMMepe 17 nepBbifl cnoft (BHyTpeHHM^ 
60 noBepxHOCTHbifl cnoM pyKaBa) M3roTOBneH M3 
100 Bec.% TepnonMMepa nponMneHa. 3tot 
C 3 C 2 C 4 -TepnonMMep nBnneTcn npoAyKi^Me^ 
o>MpMbi Sumitomo Chemical Company, Ltd. 
(Tokyo, flnoHMn), npoAaeTcn noA ToproBO^ 
MapKO« Excellen WS 709N m MMeeT HeBbicoKoe 
coAepxaHMe STMneHa (1,5%) o m 6yTeHa-1 
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(14,7%), HHAeicc pacnnaBa 8 rpaA/MMH (ripn 
230°C/2,16 Kr) m TeMnepaTypy rmaB/ieHHH 
npn6nn3MTenbHO 133-134°C. 

B npMMepe 18 nonynaiOT nneHKy, 
aHanorviMHyjo nneHKe IlpuMepa 17, 3a 
MCKTitOMeHneM Toro, mto nepBbifl cnoB 3aMeHHK>T 
Ha enow M3 C 3 C4-6nnonnMep, MMeiomero HH^eKc 
pacrviaBa 6,5 rpaA/MMH (npn 230°C 2,16 Kr) m 
TeMnepaTypy nnaBneHMfl npn6nu3MTenbHO 
131 °C c coAep>*<aHMeM 6yTeHa-1 14 Bec.%. 
3tot cononMMep npeflCTaan«eT co6ofl npoflyia, 
BbinycKaeMbiC^ cpMpMOft* Shell Oil Company 
(Atlanta, Georgia, CLUA) noA ToproBoft MapKofi 
CEFOR SRD4-141. 

B npuMepe 19 nepBbitf cnofi nneHKM 
IlpuMepa 1 8 MOAnc})ni4npyioT 3a cneT cwieujeHun 
70% yKa3aHHoro C 3 C 4 -nonMMepa c 30% Knea Ha 
ocHOBe MOAnt})nmipoBaHHoro aHrnAP^AOM 
JinSHn, MMeiomero HHAeKC pacnnaBa 2 
rpaA/MHH, nnoTHOCTb 0,925 t/cm 3 , TeMnepaTypy 
nnaBneHMH npn6/iM3HTeribHO 125 °C m 
BbinycKaeMoro cfeMpMofl Quantum Chemical 
Company (Cincinnati, Ohio, CLUA) noA ToproBOfl 
MapKOM Plexar PX 360. 

KaxcAyio nneHKy npuMepoB 17-19 oonyMatoT 
npn 4 MpaA. a noBepxHOCTb nepBoro cnofl 
o6pa6aTbisaK)T KopoHHbiM pa3pflAOM. nneHKM 
npuMepoB 20 n 21 npeACTaanaioT cooofi 
cpaBHMTe/ibHbie npuMepbi (He HBnniOTCH 
nneHKaMM HacTonu^ero M3o6peTeHMfl), KOTopwe 
6onee noflpo6Ho onwcaHbi HMwe. 

B npuMepax 17-23 npeAcraBneHbi BapnaHTbi 
cocTaBOB nepBoro m BToporo cnon, a TaioKe 
annRHne Ao6aaneHnn k nneHKe 
Heo6fl3aTenbHoro nnacTOMepHoro KOMnoHeHTa. 
TaioKe ou,eHMBaeTCfl BnMflHMe Ha HeKOTopbie 
cBo^cTBa oonyMeHMfl m KopoHHoro paspflAa, to 
ecTb cooTBeTCTBeHHo nonepeHHofi cujmbkm m 
oGpaGoTKM nosepxHOCTM (BBeAeHne nonnpHbix 
rpynn) nneHKM. TaioKe b npMMepax 17-19 
paccMOTpeHO ncnonb30BaHne u,eHTpanbHoro 
enow, KOTOpbiW coctomt no cymecTBy M3 cMecu 
3BOH m cononnMepa HafinoH 6/66 n 
ncnonb30BaHne noAAaJomeroca cBapKe cnoa, 
coAepwamero npeAnoMTMTenbHo HM3KonnaBKMfl 
cononMMep nponMneHa. 

B Ka>KAOft nneHKe npuMepoB 17-19 m 22- 23 
ncnonb3yeTcn u,eHTpanbHbifl cnoM M3 3BOH, 
\AbAe\owy\Pi coAep>KaHne 3TMneHa 44% Mon., 
HHAeKC pacnnasa 5,5 rpaA/MHH m TeMnepaTypy 
nnaBneHMfl npn6nM3MTenbHO 165 °C. 3tot 
3BOH-cononnMep ABnneTC« KOMMepnecKUM 
npoAyKTOM qbMpMbi Eva I Company of America 
(Lisle, Illinois, CLUA) c ToproBbiM Ha3BaHneM 
EVALCA E 105A. B KaacAofi nneHKe npuMepos 
20-21 ncnonb3yeTc« u,eHTpanbHbi& cnoB H3 
3BOH, KOTopbiK MMeeT coAep>Ka h Me STuneHa 
44% Mon., MHAeKC pacnnasa 1,6 rpaA/MMH m 
TeMnepaTypy nnaBneHMfl npMO/iMSMTenbHO 
165 °C. 3tot 3BOH-cononMMep HBnaeTCfl 
KOMMepnecKMM npoAyKTOM cfDMpMbi Eval 
Company of America (Lisle, Illinois, CLUA) c 
ToproBbiM Ha3BaHMeM EVALCA E 151B. 

B KSDKAOM M3 ripMMepOB 20 M 21 

Mcnonb3yjoTcn oamh m tot we C3C2 - cononMMep 
b nepBOM cnoe m oamh m Te >Ke nsOHfl, 3BA m 
TexHonorMnecKan Ao6aBKa b n*rroM cnoe; TaioKe 
bo btopom m neTBepTOM cnonx Mcnonb3yeTCH 
tot >Ke Knefl, KOTopbifl onMcaH b npMMepax 1-3. 
Bo btopom m MeTBepTOM cnoax npMMepoB 20 M 
21 Mcnonb3ytOTCfl pa3nMHHbie 3BA-CMonbi. Bo 
btopom m MeTBepTOM cnoax npMMepa 20 
Mcnonb3yeTCfl 60% 3BA-cononMMepa (3BA A), 
MMeiomero cc-AepwaHMe BMHMnaqeTaTa (BA) 



6,1% nnoTHOCTb 0,928 t/cm, mhabkc pacnnaBa 
0,3 rpaA/MMH m TeMnepaTypy nnaaneHMfl 
102 °C, b coneTaHMM c 40% Knen. 3tot 
cononMMep 3BA A flBnaeTCH KOMMepnecKMM 
npoAyKTOM qbMpMbi EXXON c ToproBbiM 
5 HasBaHMeM ESCORENE LD317.09. Btodom* M 
neTBepTb!^ cnoM npMMepa 21 coAep>KaT 55% 
3BA A b coMeTaHMM c 15% Toro >xe LD701 3BA 
(3BA B), KOTopbift Mcnonb3yeTcn b n«TOM cnoe, 
m 30% Knew. 

10 KaK m b npMMepax 1-5 nepBbiR (BHyTpeHHM^) 

cnotf m nsTbi^ (BHeuJHM^) cno^ npMKneeHbi k 
npoTMBonono>KHbiM cTopoHaM TpeTbero 
(ijeHTpanbHoro) cnoa (KOTOpbi^ coctomt M3 
3BOH) c noMou^bio BToporo m neTBepToro 
(npoMe>KyTOHHbtx) cnoeB, KOTopwe m3ctmmho 

15 BbinonHHKDT qbyHKi^Mio KneeBbix cnoeB. 

L4eHTpanbHbitf cnoft M3 3BOH KOHTponMpyeT 
npoHMqaeMocTb nneHKM Ana ra30B, b MacTHOCTM 
Ann KMcnopOAa 

Ka>KAaw M3 3aflBneHHbix nneHOK npMMepos 
17-22 MMeeT nflTMcnoftHyio CTpyicrypy co cnoeM, 

20 coAep>Kau4MM cononMMep nponMneHa, kotopwR 
ABnweTCfl BHyTpeHHMM cnoeM pyKaBHoW nneHKM. 
3tm nneHKM 6MaKCManbHO pacTAHyTbi ao 

COOTHOliieHMR OpMeHTai^MM (BblTflTMBaHMFl) B 

HanpasneHMM Bbipa6oTKM MaujMHbi (HB) 3 1/2.: 1 
m ao paAManbHoro cooTHoaieHMfl opMeHTau^MM 

25 (MnM b nonepeMHOM HanpaBneHMM, nnH) 
npM6nM3MTenbHO 3:1. OTHOCMTenbHan Tonu^MHa 
no cnoflM (ot 1-ro ao 5-ro cnoa) 
9kct py am po Ba h h o nepBMHHotf m nio6oR 
KOHeMHOM nneHKM FlpMMepOB 17-19, KaK 

30 nonaraiOT, cocTaBnaeT 14,1%/49,7%/9,6%/ 
7 ,2%/ 19,4%. OTHOCMTenbHaw Tonu^MHa no 
cnoflM (ot 1-ro ao 5-ro cnon) 
dKCTpy am po Ba h h o ft nepBMHHofi m n»o6oft 
KOHeHHOft nneHKM npMMepoB 20-23, KaK 
nonaraK>T, cocTaBnneT 

35 12,8%/51 ,3%/6,4%/3%/26,6%. 

npMMepw 20, 21 npeACTaBn«K)T co6oft 
cpaBHMTenbHbie npMMepw nnTMcnoflHOft 
cTpyioypbi, KOTopbie ©MaKCManbHo pacTHHVTbi, 
KaK onMcaHo Bbiiue b npMMepax 17-19, m mmciot 
cocTaB, npeACTaBneHHbifl b TaGnMi^e 1 1 . 

40 npMMep 22 npeACTaBnweT C060B npMMep 
3a«BnfleMOft nneHKM, KOTopan aHanorMMHa 
npMMepy 14, 3a MCKnioneHMeM Toro, hto ee He 
oSnynanM m He o6pa6aTbiBanM KopoHHbiM 
pa3p«AOM. npMMep 23 npeACTaBnneT co6oft 
cpaBHMTenbHbift npMMep (He aBnatomMflcfl 
npMMepoM HacToniMero M3o6peTeHMn), b 
kotopom cocTaB MA©HTMMeH cocTaBy npMMepa 
22, 3a MCKntOMeHMeM Toro, hto nepBbiM cnoft 
MOAMqbMUMpoBaH nyTeM 3aMeuneHMH 
cononMMepa nponMneHa npMMepa 22 Ha 100% 

50 Bee. roMononMMepa nonMnponMneHa (nn) 
(Escorene PP 4092, Exxon Chemical Co.). nn 
MMeeT nnoTHOCTb npMO\nM3MTenbHO 0,90 
t/cm 3 m MHAeKC pacnnaBa (ycnoBMfl L) 2,3 
rpan/MMH. 

npM cpaBHeHMM npMMepoB ycraHOBneHo, hto 
55 3aflBn«eMafl nneHKa npMMepa 22 

SKCTpyAMpyeTCfl m o6pa6aTbiBaeTCfl OMeHb 
xopoujo c o6pa30B3HMeM CTa6MnbHoro 
opMeHTMpOBaHHoro yBenMMeHHoro b o6*beMe 
ny3bip« m ©MaKCManbHo pacT^HyTOM nneHKM c 
xopoujMM BHeuJHMM bmaom. nneHKa, nonyneHHafl 
60 b npuMepe 22, MMeeT cpeAHMM Kann6p 2,11 mmji 
(53,6 mkm), nnocKyio ujMpMHy 15 7/8 A»oflMa (40 
cm) m senMMMHy ycaAKM b MH m nnH npM 90°C 
cooTBeTCTBeHHo 30 m 39%. nonbiTKM 
nepepa6oTaTb peuenTypy npMMepa 23 b 
6MaKCManbHo pacTflHyTyio nneHKy OKa3anMCb 
HeyAaHHbiMM. Cnoft M3 roMononMMepa 
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nponMneHa 0Ka3ancn c/ihujkom wecTKMM. XoTn 
nepBMMHbiM pyKaB 3KCTpyAwpoBancn xopotuo, 
nonbiTKn 6naKcnaxibHO« opueHTaunn npM 
pacTfl>KeHHki nepBHMHoro pyKaBa 
conpoBo>KAanncb pa3pwBOM paornHyToro 
ny3bipn npn 3aMeHe nepBoro cnon KOMnosni^nM 
Ha roMononuMep nponMneHa. nocneflyKJii^ne 
nonbiTKM nonyMHTb CTa6n/ibHbifl pacTnHyTbifi 
nysbipb M3 nepBUHHoro pyKaBa Ha ocHOBe 
McnbrryeMott peL^eniypw 6buin HeyAaHHbi 
BoneACTBue pa3pbiBa yBennneHHoro b o&beMe 
ny3bipn npn BAysaHMM B03flyxa. 3to 
unnjocTpupyeT HenpMeMneMOCTb m 

Hewe/iaTenbHOCTb ncnorib30BaHHR 
nonnnponmieHOBoro roMononnMepa b xanecTBe 

OCHOBHOrO MJ1H eAMHCTBeHHOTO KOMnOHGHTa 

cnop nneHKH, b oco6eHHocTM nepBoro enow. 

OnpefleneHbi pa3nnHHbie cBoflcTBa nneHOK 
npHMepoB 17-22 m nonyneHHbie AaHHbie 
npeACTaaneHbi b TaonMuax 12-14. 

|/la AaHHbix, npeACTaBneHHbix b TaSnni^ax 
11-14 bhaho, hto nojiyneHHbie nneHKM 
npMMepoB 17-19 o6naAaK>T none3HbiMn 
cBOficTBaMU Ann ynaKOBKM M3AenMM. 3tm 
npuMepw noKa3bisaioT He TanbKO to, hto b 
nepBOM cnoe MoryT 6biTb Mcnonb30BaHbi 
6nnonuMepbi m TepMononnMepbi, ho TaioKe to, 
hto ueHTpanbHbifl cnott MO>KeT 6biTb 
MOAH0m4 M P° BaH BBeA©HneM nonnMepa 
HatfnoHa, TaKoro KaK cononnMep HaftnoH 6/66. 
noriMMepbi nponMneHa, KOTopbie MoryT 6biTb 

MCnOJlb30BaHbl B HaCTOHLMeM M306peTeHklM, 

coAep>KaT no MeHbiiieM Mepe 60% nponMneHa, 
nonyneHHoro nonnMepn3ai4neM c pasnMHHbiMM 
KonnnecTBaMM OAHoro mjih HecKOJibKnx 
anb4>a-onec|5MHOBbix coMOHOMepoB. 
npeAnoHTHTenbHo TeMnepaTypa nnaBneHMn 
TaKoro nonnMepa Ha ocHOBe nponMneHa 
cocraBnfleT Menee 140°C. 

TaioKe mo>kho 3aMeTHTb, hto npn 
AoOaBneHkiM Knen k nepBOMy enow npwwepa 19 
nonynaioT nneHKy c npneMneMWMH cBOtfcTBaMM, 
HO OnTMHeCKMe CBOfiCTBaMM n conpoTMBJieHne 
pa3AOpy He HBnnJOTcn t3kmmm xopoujmmm, KaK b 
cnynae nneHOK nonnMepoB 17 m 18. nneHKM 
cpaBHUTenbHbix ripuMepoB 20 n 21 OTJinnaioTcfl 
xyAW^M npeAerioM npoHHOCTM MMnynbCHoro 
cBapHoro lUBa, hto bmaho npn cpaBHeHHn c 
AaHHbiMM Ann o6pa3UOB 4-6 m 14-16. MeHbiuMfi 
npeAen nponHoc™ MMnynbCHoro LUBa, KaK 
nonarawT, ooycnoBneH OTcyTCTBueM bo btopom 
m b neTBepTOM cnonx no MeHbwefi Mepe 10% 
cononMMepa STMneHa c no MeHbiueM Mepe 
o ah vim C^Cs-anbctja-ojiec^HHOM, KOTopbifi MMeeT 
nnoTHOCTb ot 0,900 t/cm 3 ao MeHee 0,915 
r/CM 3 , MHAeKc pacnnaBa MeHee 1 ,0 rpaA/MMH m 
TeMnepaTypy nnaBneHM* no MeHbiuefi Mepe 
90 °C. 

B nneHKax, naKeTax m ynaKOBKax no 
H3o6peTeHWO MoryT 6biTb ncnonb30BaHbi 
coneTaHMn xapaiaepMCTHK, KOTopbie onucaHbi b 

OAHOM HJ1H B HeCKOJlbKMX nyHKTaX, BKTIIOHaH 

3asncnMbie nyHKTbi, KOTopbie BbiTeKatOT H3 
npeACTaBJieHHoro onucaHHn, n, He HBnnncb 

B33HMHO MCKnKOHaiOLl^HMM, XapaKTepHCTMKM H 

orpaHuneHUH Ka>KAoro nyHicra MoryT 6biTb 
o&beAHHeHbi c xapaKTepucTMKaMU n 
orpaHMHeHHWMM nio6oro Apyroro nyHKTa, hto6w 
AononHMTenbHO onucaTb M3o6peTeHne. 

npuBeAeHHbie Bbiiue npuMepw cnyrcaT Ann 
no^cHeHM^ M3o6peTeHnn n era npeHMyu^ecTB n 
mx He cneAyeT paccMaTpMBaTb b KanecTBe 
orpaHMHHBaioii4MX npHMepOB, TaK KaK 
Aono/iHUTeribHbie MopyKp\AK3i\\A\A H3o6peTeHHH 
6yAyT oneBMAHbi Ann KBanMqbuL^npoBaHHoro b 
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AaHHofl o6nacTM cnei^nanncTa nocne n3yneHM« 
onucaHnn. Bee TaKne MOAHcpviKanvin 
0XBaTbiBaK>TC« q*)opMynoM H3o6peTeHnn. 

(PopMyxia M3o6peTeHMfl: 

1. MHorocnoftHan ynaKOBOHHan nneHKa, 
HMeiomaH no MeHbiueM Mepe n^Tb cnoeB, a 
HMeHHo: qeHTpanbHbii^, TpeTuvl no cneTy cno«, 
cx>Aep>KaiAMfl no MeHbiuefl Mepe 80 Bec.% 
cx>nonnMepa EVOH, MMeiounero coAep>KaHne 
STuneHa no MeHbLuefi Mepe 38 moji %, Asa 
BHeoiHMx cnon, nepBbiR n n^Tbi^ 
cooTBeTCTBeHHo, coAepxau^ne conoriMMep 
a/ibqba-onecpMHOB, npHHeM b nepBOM cnoe no 
MeHbiue^ Mepe oahh m3 a/ibq^a-oneqtiMHOB 
HBJineTCfl nponuneHOM, m no Menbiuefi Mepe Asa 
npoMe>KyTOHHbtx cxion, BTopoi^ n neTBepTbiR, 
KOTopbie c^iy>KaT Ann npunnnaHun BHewHUx 
cnoeB k i^eHTpanbHOMy cnojo, oTnnHa»OLAa«c« 
TeM, hto yKasaHHbiw nepBwt^ BHewHHfi cno^ 
coAep>KMT no MeHbiuevi Mepe 50 Bec.% 
cononMMepa anbqba-onecpMHOB, KOTopbifl 
coAepKMT no MeHbiueft Mepe 60 Bee. % 
nponnneHa m no MeHbweft* Mepe oa^h 
ajibcpa-onecpMH, Bbi6paHHbifi H3 rpynnw, 
cocToniMeft H3 STuneHa, 6yTnneHa-1, 
MeTnnneHTeHa-1 , reKcena-1, OKTeHa-1 m hx 
CMecevi, Apyoti BHeniHH^ cnofi, nBn«KDiAM^cyi 
nnTbiM no cneTy, coAep>KHT no MeHbiueft Mepe 
30% nepBoro cononMMepa aTuneHa c no 
MeHbwefl Mepe oahmm C 4 

C 8 -aribo>a-ojieo>MHOM, npuneM yKa3aHHbi^ 
nepBbif^ cononHMep MMeeT nnoTHOCTb 0,900 - 
0,915 r/CM 3 n MHAeKc pacnnaBa MeHee 1,0 
rpaA^MMH, n no MeHbLiievI Mepe 10% BToporo 
cononnMepa GTuneHa c 4 - 18% BUHnnoBoro 
3qbnpa hjim ariKMnaKpunaTa m, bosmojkho, ao 
30% TpeTbero conoriHMepa st line Ha m no 
MeHbiueB Mepe OAHoro C3 
C 8 -anbo>a-onect)HHa, MMetoiAero nnoTHOCTb 
MeHee 0,900 t/cm 3 m TeMnepaTypy nnaBneHun 
MeHee 85°C, a npoMe>KyTOHHbie, BTopoW m 
neTBepTbifi, cnon Ka>KAbiPi coAep>KMT no 
MeHbwefl Mepe 10% nepBoro cononnMepa 
STuneHa h no MeHbiueR Mepe oahoto C4 - 
C 8 -anbcf)a-oneo>HHa, npuneM yKa3aHHbiR 
cononnMep HMeeT nnoTHOCTb 0,900 - 0,915 
t/cm 3 M MHfleKC pacnnaBa MeHee 1,0 rpaA/MHH, 
no MeHbiueC^ Mepe 10% BToporo cononMMepa 
STMneHa c 4 - 18% BMHMnoBoro ocpMpa MnM 
anKMnaKpMnaTa m no MeHbLLiei* Mepe 10% 
MOAnct>^M^P°BaHHoro aHrMAPHAOM TpeTbero 
cononMMepa 3TMneHa c no MeHbtuefi Mepe 
oahmm anb4>a-oneo>MHOM, BMHMnoBbiM sqtiMpoM 
MnM anKMnaKpMnaTOM m, bo3mo>kho, ao 30% 
MeTBepToro cononMMepa STMneHa m no MeHbiueM 
Mepe OAHoro C3 - Cs-anbqba-oneq^MHa, 
MMeioinero nnoTHOCTb Menee 0,900 t/cm 3 m 
TeMnepaTypy nnaBneHun MeHee 85 °C. 

2. nneHKa no n.1, OTnMHajoiAancn TeM, hto 
coAe p>Ka h Me nponMneHa b yKa3aHHOM 
cononMMepe nepBoro cnon cocTaanneT no 
MeHbLuePi Mepe 80% M3 pacnera Ha Bee 
yKa3aHHoro cononMMepa. 

3. nneHKa no n.1, OTnMnatomancn TeM, hto 
coAe p>Ka h Me nponMneHa b yKa3aHHOM 
cononMMepe nepBoro cnon cocTaBnneT no 
MeHbiueM Mepe 90% M3 pacneTa Ha sec 
yKa3aHHoro cononnMepa. 

4. nneHKa no n.1. OTnMHafou^ancn TeM, hto 
coAe p>KaH Me nponMneHa b yKa3aHHOM 
cononMMepe nepBoro cnon cocTaBnneT no 
MeHbiuefl Mepe 95% M3 pacneTa Ha Bee 
yKa3aHHoro cononMMepa. 
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5. nneHKa no n.1, OTnMHaioinaflCfl TeM, mto 
yKasaHHbifl nepBbifi cnoft coflep>KHT C3 - 
C 2-cono/inMep. 

6. RneHKa no n.1, oTjinnaioi^aflCfl TeM, mto 
yKaaaHHbi^ nepBbifl cnoM" coAep>KHT no MeHbiuefl 
Mepe 75 eec.% C3 - C2-cononnMepa. 

7. QneHKa no n.1, oTJiMMaiou^anc« TeM, mto 
yKa3aHHbifi nepBbiM cnoM coAepwviT ctst m h ecKM v\ 
C3 - C2-cononnMep. 

8. nneHKa no n.1, oTnMMaiomaflCfl TeM, mto 
yica3aHHbiM nepBbiM cnoM cc-AepwMT craTMHecKMM 
C 3 - C2-cononnMep, MMeiomMfi TeMnepaTypy 

nnaB/ieHHH Menee 140°C. 

9. nneHKa no n.1 t oTnMMatomaflCH TeM, mto 
yKa3aHHbifi nepBbiM cnotf coAep>KMT C3 - 
C 2-cononnMep, nonyMeHHbifl nonnMepkiaai^neft 
no cnoco6y, b kotopom McnonbayeTca 
MeTannoLieHOBofi KaTann3aTop. 

10. nneHKa no n.1, OTnHMaKomanca TeM, mto 
yKa3aHHbi« nepBbifl cnofi coAepwMT, no 
cymecTBy, C3 - C2-cononnMep. 

11. nneHKa no n.1, OTn^MaiomaflCfl TeM, mto 
BHetUHflfi noBepxHOCTb yKa3aHHoro nepBoro 
cnon MMeeT noBepxHOCTHyto 3HeprnK» no 
NieHbixjeM Mepe 29 ahh/cm. 

12. nneHKa no n. 11, omMHajomaacfl TeM, 
mto yKa3aHHafl noBepxHOCTHan 3Heprn« 
yKasaHHoro nepBoro cnon cocTaanneT 35 - 38 
AMH/cm. 

13. nneHKa no n. 1 , OTnMMajomaacfl TeM, mto 
yKa3aHHbi^ nepBbitf cononMMep BToporo, 
MeTBepToro h nnToro yKasaHHbix cnoeB 
coAepxMT 3TnneH-anb4>a-one<t>HHOBbiii 
cononMMep, MMeiotuMM* no MeHbwefl Mepe 80% 
nonnMepHbix 3BeHbeB, nonyneHHbix M3 3TMneHa. 

14. nneHKa no n.1, oTnuMaiomaacH TeM, mto 
yKasaHHbi^ nepBbifl cononMMep yKa3aHHbtx 
BToporo n MeTBepToro cnoeB cocTasnfleT 10 - 
70% yKa3aHHoro cnoa. 

15. nneHKa no n.1, oTnMMaKomaacfl TeM, mto 
yKa3aHHbit^ BTOpofi cononMMep yKa3aHHbix 
BToporo m MeTBepToro cnoeB cocTaanneT 10 - 
40% yKa3aHHbix cooTBeTCTBeHHO BToporo M 
MeTBepToro cnoeB. 

16. nneHKa no n. 1 , oTnHMaroiAaflcn TeM, mto 
yKa3aHHbifi TpeTMtf cononMMep yKa3aHHbix 
BToporo m MeTBepToro cnoeB cocTaanaeT 10 - 
60% Ka>KAoro M3 yKa3aHHbix cnoeB. 

17. nneHKa no n.1, oTnHMaiomaflcn TeM, mto 
yKasaHHbifl neTBepTbifl cononnMep yKa3aHHbix 
BToporo m MeTBepToro cnoeB cocTaanaeT no 
MeHbiuePi Mepe 10% KaxcAoro kis yKa3aHHbix 
cnoeB. 

18. nneHKa no n.1, omMMaiomaflCH TeM, mto 
TonLAMHa yKa3aHHoro BToporo cnoa yKa3aHHOfi 
nneHKM cocTaBnaeT 25 - 70% ot TonmnHbi 
yKa3aHHoii MHorocnoiiHOM nneHKM. 

19. nneHKa no n.1, OTnuMaiomancH TeM, mto 
yKasaHHbiB BTopofl cnoM" yKa3aHHofl nneHKM 
AononHMTenbHo coAepwMT cononMMep 
nponnneHa m no MeHbtuefi Mepe OAHoro 
anbo>a-oneo>HHa, BbiowpaeMoro H3 rpynnbi, 
BKnKJMaiou^e^ 3TnneH, 6yTeH-1 , MeTnnneHTeH-1 , 
reKceH-1, OKTeH-1 m mx CMecu, MMeK>ii4Mfl 
coAep>KaHne nponnneHa no MeHbiuefi Mepe 60 
Bec.%. 

20. nneHKa no n.1, OTnuMarcmaflCH TeM, mto 
yKa3aHHbi« TpeTkifl cnofl yKa3aHHofl nneHKM 
cocraBnneT 3 - 13% ot o6mefi TonmMHbi nneHKM. 

21. nneHKa no n.1, OTnHMaiomancfl TeM, mto 
EVOH-cononviMep MMeeT TeMnepaTypy 
nnaBneHHH npM6nM3HTenbHO 175°C MnM HMwe. 

22. nneHKa no n.1, oTnMMaiomaflCfl TeM, mto 
EVOH-cononnMep MMeeT TeMnepaTypy 
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nnaBneHMfl npn6nn3HTenbHO 165°C MnM HMwe. 

23. nneHKa no n.1, oTn^Maiotnaacfl TeM, mto 
yKa3aHHbiC^ TpeTMfi cnoB coctomt, no cymecTBy, 
msEVOH. 

24. nneHKa no n.1, OTnMMaiomaflCfl tom, mto 
yKasaHHbi^ TpeTM^ cnoM coAep>KMT no MeHbiue^ 
Mepe 10 Bec.% cononMMepa HafuiOH 6/66. 

25. nneHKa no n.1, oTnMMaiomaflCH TeM, mto 
yKa3aHHbifi TpeTMM cononMMep yKa3aHHoro 
nflToro cno« cocTaBnneT no MeHbtuefi Mepe 10% 
yKa3aHHoro cnon. 

26. nneHKa no n.1 , OTnMMajoiAaflca TeM, mto 
yKa3aHHbift EVOH MMeeT coaepwaHMe GTMneHa 
no MeHbiueM Mepe 44 Mon.%. 

27. nneHKa no n.1, OTnMMatoi^aflcn TeM, mto 
yKasaHHbift TpeTMfl cnoC^ coctomt, no cyiAecTBy, 
M3 EVOH m HafinoHa. 

28. nneHKa no n.1, OTnMMawiAancfl TeM, mto 
yKa3aHHbifl TpeTMM cnoC^ AononnMTenbHO 
coAep>KMT cononMMep HaKnoH 6/66, MMeKJU^MR 
TeMnepaTypy nnaBneHMn npM6nM3MTenbHO 
195 °C. 

29. nneHKa no n.1, OTnMMaiomaHCH TeM, mto 
ToniAMHa yKa3aHHoro MeTBepToro cnon 
yKasaHHO^ nneHKM cocTaBnfleT 1 - 35% ot 
TonmnHbi y Ka3aHHOM MHorocnoMHOM nneHKM. 

30. nneHKa no n.1, OTnMMaK)unanc« TeM, mto 
yKa3aHHbiK nnTbiM cnoM npeACTaBnneT co6oft 
BHeLUHMM noBepxHocTHbiM cnoM. 

31 . nneHKa no n. 1 , OTnMMaKJiAaflCfl TeM, mto 
yKaaaHHbit^ nepBbi^ cononMMep yxaaaHHoro 
n«Toro cnofl cocTaBnneT no MeHbiueR Mepe 40 - 
75%, a yKaaaHHbift BTopofl cononMMep 
cocTaBn«eT no MeHbiueW Mepe 10 - 40% 
yKaaaHHoro cnoa 

32. nneHKa no n.1, oTnMMatomaflCfl TeM, mto 
oHa Aa©T TepMoycaAKy npM 90°C. 

33. nneHKa no n.1, oTnMMaromaflCH TeM, mto 
OHa MMeeT BenMMMHy ycaAKM no MeHbuiePi Mepe 
20% npM 90 °C KaK b HanpaBneHMM Bbipa^OTKM 
MaujMHbi, TaK m b nonepeMHOM HanpaBneHMM. 

34. nneHKa no n.1, OTnMMatoiAaflcn TeM, mto 
OHa MMeeT BenMMMHy ycaAKM no MeHbiueM Mepe 
30% npM 90 °C no MeHbiuefi Mepe b oahom 
HanpaBneHMM. 

35. nneHKa no n.1, OTnMMaiomaflcq TeM, mto 
OHa MMeeT BenMMMHy ycaAKM no MeHbiueR Mepe 
10% npM 74 °C no MeHbiuefl Mepe b oahom 
HanpaBneHMM. 

36. nneHKa no n.1, OTnMMaiou^aflCJR TeM, mto 
OHa MMeeT BenMMMHy ycaAKM no MeHbiueR Mepe 
20% npM 74 °C no MeHbwefi Mepe b oahom 
HanpaBneHMM. 

37. nneHKa no n.1, OTnMHatoinaacfl TeM, mto 
M3 yKa3aHHofl nneHKM nonynaiOT naKeT, npMMeM 
yKa3aHHbi^ nepBbiM cnoft nsnneTcn 
noAAa»oiAMMcn TennoBoK CBapKe BHyTpeHHMM 
noBepxHocTHbiM cnoeM yKa3aHHoro naKeTa, a 
yKasaHHbiK nRTbiR cno^ ABn^eTCR BHeujHMM 
noBepxHocTHbiM cnoeM yKa3aHHoro naKeTa. 

38. nneHKa no n.1, OTnMMaK)inaflc« TeM, mto 
no MeHbwefl Mepe oamh M3 cnoeB 
AononHMTenbHo coa6P>kmt nonMnponMneH, 
cononMMep nponMneHa m aTMneHa, MOHOMep, 
HaC^noH, nonMSTMneH, 3TMneHBMHMnoBbi^ 3Q>Mp, 

nonMonec^MH, /in3Hn, nnacn, naBn, 

snacTOMep, nnacTOMep MnM mx CMecM M3 OAHoro 

MnM HeCKOnbKMX KOMnOHeHTOB. 

39. nneHKa no n.1, OTnMMaKDinawcn TeM, mto 
yKa3aHHan nneHKa MMeeT CKOpocrb nponycKaHMH 
KMcnopoAa MeHee 20 cm 3 /m 2 3a 24 m npM 
AaBneHMM 1 aTMOCO>epa, oTHocMTenbHo^ 
Bna>KHocTM 0% m npM TeMnepaType 
npM6nM3MTenbHO 73°F (-23 °C). 
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40. nneHKa no n.1. OTnnnaioinaflCfl TeM, hto 
0Ha noABepmyTa o6nyneHMio. 

41 . nneHKa no n. 1 , oTJinMa»oinawcH TeM, hto 
OHa noABepmyTa o6nyneHHto npn6riM3HTeribHo 2 
- 8 MpaA. 

42. nneHKa no n.1, oTnnnaiomaflCfl TeM, hto 
yKa3aHHan nnTHcno&Hafl nneHKa nonepenHo 

CUJMTa. 

43. nneHKa no n.1, oTnnnaioinaflCH TeM, hto 
OHa HMeeT BennnHHy MyTHOCTH MeHee 12%. 

44. nneHKa no n.1, oTnnnaioinaflCfl TeM, hto 
OHa HMeeT 6necK npn 45° 6onee 65 eA-X. 

45. Cnoco6 M3roTOBneHMfl onaKCHanbHO 
BbiTHHyTO« TepMoyca>KkiBaK)iAeCic« 
TepMocBapneBaeMOM ycTOMHHBon k paccnoeHHK) 
MHorocnoflHofl KHcnopoAO3amHTH0H nneHKH, 
npeAycMaTpuBaKDiAn^ cosKcrpyAHpoBaHHe b 
BMAe pyKaBa BOKpyr o6*beMa B03Ayxa cnoeB, 
nnacTMqbuqupoBaHHbix pacnnaBOM CMon c 
o6pa30BaHneM nepBHHHoro pyKaBa, HMeramero 
no MeHbtuefi Mepe nflTb, ot nepBoro ao nnToro, 
nocneAOBaTenbHO pacnonoweHHbix 
KOHi^eHTpunecKnx cnoeB b KOHTaiae Apyr c 
ApyroM, KOTopbie BtcnranajoT ijeHTpanbHbiR, 
TpeTHH no cneTy cnon, coAepwamnfi no 
MeHbiueH Mepe 80 Bec.% cononHMepa EVOH, 
uMeiomero coAepwaHHe 3THneHa no MeHbiuefl 
Mepe 38 Mon.%, ABa BHewHHx enow, H3 KOTopbix 
oamh, nepBbin no cneTy cnon o6pameH BHyTpb 
nepBHHHoro pyKaBa, a Apyron BHeiuHHfi cnon\ 
flsnflJoiAM^cw nfiTbiM no cneTy, o6pameH 
Hapy>Ky, npnneM o6a BHewHHx cnon coAep>KaT 
cononMMep anbcfca-oneqbHHOB, no MeHbiueft 
Mepe oahh M3 anbc0a-onect)kiHOB b nepBOM 
BHeiiiHeM cnoe «BnweTcn nponnneHOM, h no 
MeHbiue^ Mepe ABa n poMe>Ky toh h bix cnon, 
BTopon h neTBepTbin, KOTopwe cnywaT aha 
npnnnnaHHfl BHewHHx cnoeB k L^eHTpanbHOMy 
cnoK), OTnuHajou^H^cfl TeM, hto yKa3aHHbifi 
nepBbin BHeoiHHH cnofi coAepwHT no MeHbiuen* 
Mepe 50 Bec.% cononHMepa anbcfea-anecpHHOB, 
KOTopbiW coAep>KHT no MeHbiuefi Mepe 60 Bec.% 
nponnneHa, npuneM btopoh" M3 
anbcpa-oneqbuHOB Bbi6paH H3 rpynnbi, 
cocTOflmetf M3 3TnneHa, 6yTHneHa-1, 
MeTnnneHTeHa-1 , reKceHa-1, oKTeHa-1 h hx 
CMecefi, Apyrofi BHeQjHHfl cnon, HBnflJomHHCfl 
nnTbiM no cneTy, coAepwHT no MeHbwetf Mepe 
30% nepBoro cononHMepa STHneHa c no 
MeHbiuefl Mepe oahhm C4 

C 8 -anbO>a-onec{)MHOM, npuneM yKa3aHHbifl 
nepBbin cononnMep HMeeT nnoTHOCTb 0,900 - 
0,915 r/CM 3 h MHAeKc pacnnaBa MeHee 1,0 
rpaA/MHH, h no MeHbwen Mepe 10% BToporo 
cononHMepa 3THneHa c 4 - 18% BUHnnoBoro 
3<J>npa nnn anKunaKpunaTa h bo3mo>kho, ao 30% 
TpeTbero cononHMepa STHneHa h no MeHbiuefi 
Mepe oAHoro C3 - Cs-anbcfca-onecfMHa, 

MMeiomero nnoTHOCTb MeHee 0,900 t/cm 3 m 
TeMnepaTypy nnaBneHHH MeHee 85 °C, a 
ynoMHHyTbie npoMe>KyTOHHbie, BTOpoft h 
neTBepTbifl, cnon Ka>Kflbifi coAep>KHT no 
MeHbiue^ Mepe 10% nepBoro cononHMepa 
STuneHa h no MeHbiuefi Mepe OAHoro C4 - 
C s-anbqba-onec^HHa, npuneM yKa3aHHbin 
cononMMep MMeeT nnoTHOCTb 0,900 - 0,915 
r/CM 3 M MHAeKc pacnnaBa MeHee 1 ,0 rpaA/MHH, 
no MeHbiueti Mepe 10% BToporo cononHMepa 
3TnneHa c 4 - 18% BHHnnoBoro 30npa nnn 
anKMnaKpHnaTa h no MeHbiueB Mepe 10% 
MOAHtfcHuwpoBaHHoro aHTHAP^AOM TpeTbero 
cononHMepa STnneHa c no MeHbiuen Mepe 
oahhm anbCf>a-onecf)HHOM, BHHHnoBbiM aqbnpoM 
nnn aKpunaKpkianTOM h, bo3mo>kho, ao 30% 
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neTBepToro cononHMepa sTHneHa h no MeHbujen 
Mepe OAHoro C3 - Cs-anbcfa-onecfeHHa, 
HMejoiMero nnoTHOCTb MeHee 0,900 t/cm 3 h 
TeMnepaTypy nnasneHH« MeHee 85 °C, npnneM 
yKa3aHHbi^ L^eHTpanbHbin, TpeTMfl no cneTy, 
cnoH cocTasnneT He 6onee 13% ot o6inen 
TonmHHbi nepBHHHoro pyKaBa, yKa3aHHbi^ 
btodoC^ cnofi cocTaBnneT 25 - 70% ot o6ine& 
Tonii^HHbi nepBHHHoro pyKaBa h yKasaHHbi^ 
neTBepTbi^ cno« cocTaanneT 1 - 35% ot o6uneC^ 
Tonii^HHbi nepBHHHoro pyKaBa, npn stom 
3KCTpyAnposaHHbiH nepBHHHbiH pyKaB 
oxna>KAaK)T h cnniOLAHBatOT, 3aTeM HarpeBaioT 
AO TeMnepaTypw opneHTai^HH (BbiTflrHBaHHfl) h 

BblTflTHBaiOT OAHOBpeMeHHO B AByX 

HanpaBneHUPx c o6pa30BaHHeM yBenuneHHoro b 
o6"beMe, 6naKCHanbHO BbiTflHyToro BTOpHHHoro 
pyKaBa co cnnoujHbiM L^eHTpanbHbiM cnoeM 
ToniAHHoR MeHee 0,13 MHn (3,3 mkm), nocne 
nero BbiTflnyTyto nneHKy 6btCTpo oxna>KAatoT c 
nonyneHHeM TepMoycaAOMHon nneHKH. 

46. Cnoco6 no n.45, OTnHnatoinMHCfl TeM, hto 
yKa3aHHy»o TepMoycaAonHyK) nneHKy 
noABepraKDT o6nyneHHK> nocne CTaAHH 
oxna>KAeHHfi yKa3aHHOH BbiTAHyTOH nneHKH. 

47. Cnoco6 no n.45, oTnMnaJOiAMHCfl TeM, hto 
AononHHTenbHo npeAycMaTpnaaeT TennoByK) 
CBapKy nacTH yKasaHHoro nepBoro cno« caMoro 
k ce6e nnn k HanGonee yAaneHHOMy ot L^eHTpa 
enow yKa3aHHOH nneHKH c nonyneHneM 
cBapHoro ujBa, rAe yKa3aHHan nneHKa HMeeT 
cpeAHee BpeM* Aec{DopMaL\HH CBapHoro LUBa ao 
pa3pbiBa cBbiiue 60 muh npn 165F (74°C). 

48. MHorocnoHHan ynaKOBOHHaa nneHKa, 
HMeKDu^an TepMocBapneMbift cnoft, coAep^au^H^ 
no MeHbLuetf Mepe 90% CTaTHnecKoro 
cononHMepa nponnneHa h sTnneHa, HMejou^ero 
TeMnepaTypy nnaBneHHfl MeHee 140 °C, 
ijeHTpanbHbifl cnoft, coAep^au^H^ no MeHbiLien 
Mepe 80% cononHMepa EVOH c coAepxa h ne m 
3TnneHa no MeHbtuen Mepe 38 Mon. %, bhbluhmm 
3au4HTHbiR cno^, a TatoKe nepBbin h BTopon 
KneeBbie cnon, npnneM no MeHbtuetf Mepe oahh 
H3 yKa3aHHbix cnoeB HMeeT nonepenHyio 
CLUHBKy, a yKa3aHHbiH i^eHTpanbHbin cnoft 
pacnono>KeH Me>KAy yK33aHHbiMH nepBbiM h 
BTopbiM KneeBbiMH cnoflMH, npn stom nepBbin 
KneeBofi cnoft npnicneeH k nepBO^ nosepxHocTH 
ueHTpanbHoro cnon h pacnono>KeH Me>KAy 
yKasaHHbiM TepMOCBapHBaeMbiM cnoeM h 
L^eHTpanbHbiM cnoeM, a BTopon KneeBoW cnofl 
npnicneeH k npoTHBonono>KHOH, btodoh, crropoHe 
qeHTpanbHoro cnon h pacnono>KeH Me>KAy 
BHeiUHHM 3aii^HTHbiM cnoeM H L^eHTpaJIbHblM 
cnoeM, OTnHna»oiAancfl TeM, hto ueHTpanbHbin* 
cnon HMeeT ToninHHy ot npHonH3HTenbHO 0,05 - 
0,13 MHn (1,27 - 3,3 mkm), h, bo3MO>kho, 
coAepxHT ao 20 Bec.% cononHMepa Ha^noH 
6/66, npn 3TOM yKa3aHHbie KneeBbie cnon 
coAepKaT no MeHbuiefl Mepe 10% nepBoro 
cononHMepa 3THneHa c 5 - 20% no MeHbiueft 
Mepe OAHoro C 4 - Ce-anbqba-oneqbHHa, 
yKa3aHHbiH nepBbin cononHMep HMeeT 
nnoTHOCTb ot 0,900 ao MeHee 0,915 r/CM 3 h 
HHA&KC pacnnaBa MeHee 1,0 rpaA/MHH, h no 
MeHbiuefl Mepe 10% BToporo cononHMepa 
aTHneHa c 4 - 18% BHHnnoBoro sqbnpa nnn 
anKHnaKpnnaTa, h no MeHbwefl Mepe 10% 
aHrnAPHAMOAHC^nmipoBaHHoro TpeTbero 
cononHMepa 3THneHa c no MeHbiue^ Mepe 

OAHHM anb0a-Onecf)HHOM, BHHHnOBbIM 3Cf)HpOM 

nnn anKHnaKpnnaTOM, h ot 10 ao 30% 
neTBepToro cononHMepa STHneHa h ot 5 ao 25% 
no MeHbwefl Mepe OAHoro C 3 
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C 8 -ajibcf)aonecJ)MHa, HMeK>mero rinoTHOCTb 
MeHee 0,900 t/cm 3 m TeMnepaTypy nnaBnenvifl 
MeHee 85°C, npwneM yKa3aHHbifl BHetUHuft 
3aii4HTHbift cnoM coAep>KHT no MeHbwefl Mepe 
30% nepBoro cononviMepa 3TnneHa c 5 - 20% no 
MeHbiuetf Mepe oAHoro C 4 - C 8 -arib(t>a-one4)HHa 
n 3tot nepawfl conoxiMMep nweeT nnoTHOCTb 
0,900 - 0,915 r/CM 3 w MHAeKC pacnnaBa MeHee 



1,0 rpa^MHH, a TatOKe no MeHbiuefi Mepe 10% 
BToporo cononHMepa 3TwneHa c 4 - 18% 
BUHnnoBoro sc^wpa nnn anKnnaKpnnaia n 10 - 
30% TpeTbero cononwMepa STunena m no 
MeHbiuefl Mepe oahoto C3 
C 8-ajibcf)a-one4>MHa, nMeiomero nnoTHOCTb 
MeHee 0,900 t/cm 3 w TeMnepaTypy nnaBneHHH 
MeHee 85°C. 
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TABJIHUA 1 

COCTaB CJIOSB 



P I 1-wft cjioftl 2 _ Qft cJIQft ! 3-Hfl c*oft 1 4 _ ufl cnQA ! 5-wft coft 
np. ! (BHyTpeHHHft) 1 (UeHTpajibH.) ! (BHemHHft) 



1. 


100% 


C 3 C 2 




42,5% 


nsoHn 


10% 


3BOH 


AfjajiorHMHO 


70 ,6%n30Hn 










17,5% 


3BA 




10% 


HaftjiOHa 


2 cjiow 


25% 3BA 










40% KJiea 










4,4% TexHOJi, 






















J306aB KH 


2. 


90% 






KaK b 


n P . 


i 


90% 


3B0H 


AHajiorHMHO 


70,6% n30Hn 




10% 












10% 


HafljiOHa 


2 CJIOH) 


25% 3BA 






















4 , 4 TexHOJi . 






















£06aBKH 


3. 


80% 


C 3 C 2 




KaK b 


np* 


l 


90% 


3B0H 


AHajiorH^BO 


70,6% nsoHn 




20% 


* 










10% 


HaftjioHa 


2 enow 


25% 3BA 






















4 , 4 TexHOJi . 






















J306aBKH 


4. 


KaK 


b np. 


1 


KaK b 


n P . 


i 


KaK 


b np • 1 


KaK b np. 


1 KaK b np* ! 


5. 


KaK 


b np. 


3 


KaK B 


np. 


3 


KaK 


b np « 3 


KaK b np. 


3 KaK b np, : 



* Kjieft npencTaBJineT co6ofl Kjieft Ha ocHOBe MonH<|>HUHpoBaHHO- 

ro Kay^yKOM, mojhh<J>huhpob aHHoro aHrHapunoM Jin3Hn (Plexar PX380) . 
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* Knew npeACTaB/weT coSow Knew Ha ochob8 MOAW*MUnpoBaMHoro KaywyKOM, 
MOAM<t>MMHpoBaHHoro aHrviApMAOM Jin3Hn (Plexar PX380). 

~ Kneri npeACTaanweT co6o* Knew Ha ocmobo MOAM4>MUMpoBaHHoro eHmflpHAOM fin3Hn 
{Plexar PX360). 
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